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公表論文 :
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Pu spas ari,Ⅰ･A･ ,T･ Y am agu chi, and S. Angs upanich(2001)Bala n u sthaiZa ndicu sp. n o v. , A New
Mangr o v eBa m acle oftheBaZa n us amphitrite c o mplex(Cirripedia, Balan o m orpha)丘o mSatun ,
So uthw estThailand. Ses sile Organis m s, 1 8(I):27-33.
Pu spa s a ri,I･A･ a nd T･ Ya m agu chi(2 0 01)M ole c ula rPhyloge ny oftheBala n u s a mphitrite
c o mple x(Cirripedia:T ho r aci a), with implic atio n sfo rTax o n o my and Bioge ogr aphy. Proc.
11th JSPS JointSemin ar o nM arine Scie n c e
,
44-4 S.
Ross, A andT･ Ya m agu chi(20 01)Site
'
sele ctio nWalDev elopm ent and Bioge ography of GaZkinia
indic a
,
a nh do- w e stPa ciflCCoral-InhabitngBarnacle･ Bioge ography, 3･:59-68.(Åug. 2 9, 20 01)
pbspas血i,Ⅰ･A. ,t滋m agu chi, andA. Ross(2 002)New re co rdof Bala n u s zhujim gensisRen,19$9
(Cihipedia, B Annida e)舟o m Okin a wa,Japan. J. Cr usta ce a nBiol. ,22(2):23 5-24 0.
こ の研究で明らかにな っ た主要な点 :
Bqla轡 SPaLellzfo T misBr uguier eの再発見 ､ 再記載
Puspas ari,Ⅰ･A･ , T･ Y am agu chi, and S･ Angsupa nich(2 0 0) 論文 にて､Balan uspatelZ7fo r misB rugui占re
をタ諸国 (マ レ ー 半島両岸) の マ ン グロ ー ブか ら報告 したo イ ン ド南岸の イ ン ド洋に模式地 を
も つ 本種 臥 Brugui占r e(1 789)の 記載以来､ 報告 が無か っ たの で今回の発見は ､ 生物地理 的意義
が大き い だけで なく ､ また原記載が 2 00年以上前で あり ､ 現代的視点で考えた場合､ それらの
形態の記載は ､ 種 を特定で きるもの で は無か っ た o
こ の分類群はBala n u s a mphitn
'
te c o mplex( 種群)と形態的類似性が高い こ とは 分か っ て い た Q
その 種群で は ､ 主と して殻構造や蔓脚上 の装飾な どの 形態的特徴が分類に重要 で ある とい う認
識 (He nry& McLaugh1in1 976,Y am agu chi1 977) に示 されて い る ように ､ それらの形態的特徴
の 詳細な観察なく しては｣ 同種群に含まれ るか否かまた正 しい 種 の記述が出来ない状況で あ っ
たo 本種 の 再発見と再記載の意義は ､ 極めて非常に大きい o
内容は ､ 次の 論文 に報告したo
Pu spasari,Ⅰ･A･ , T･ Ya m agu chi, a nd S･ Angs upa nich(200 0)Re ex amin ado n ofaLittle･ kno wn Ma ngr ove
Ba rn a cle, BaZan u spatelhfo r mis B ruguiるr e(Cirripedia,Thoracic a)丘o mtheIndo - WestPa cific.
SessileOrganism s, 1 6(2).･l-13.
また以下に示すように ､ タイ以外 にも ベ トナ ム か らも発見された｡
1 9 905日7-
,
1 chango ec ana1, Th kiento ng, Sura m ani即angro Ve), Th ailand
1 9 905 07_2 TapeeRiver, S廿 atThanl(RiverLe丘side),Th ailand
1 9 90 5 07-3 TapeeRiv er,Sur atThani(Riv er m o uth, Delta),Thanand
1 99050 7 4 Tape eRiveT, Su r at血ani(Zon ation)(near m o uth, Rightside), m anand
_ 4 _
2000 07 2 7- Binh K hanh, Ⅵe也a m
新種 Bala n u sLhaila ndic us n. sp. をタイ の マ ン グロ
- プか ら記載報告
Bala n u s a mphitrite 種群に属す新種B. thaila ndicds n. sp･ をタイ南西部の マ ン グロ
ー ブから記載
報告した(Puspa sari, Ya m agu chi & Angsupamich 2001)o 形態はBalm us amphitrite 種群に共通の特徴
をもつ ､そ してそ の種群の B. r eh
･
c ulatu s
,
B. E mPhitrite,B. patellfo r mis,B. v a riegatu sと同所性を示すo
しか し周殻が成体で はうね っ た肋 を持 つ が､ 幼体ではそれを持たず平滑で ある点､ 殻構造が他の
分類群と異なる点､ 割印の節数､ 第三 ､ 第四動糾こ突出 したホ ックを持つ などの違いやミ､ こ の分
類群を新種と判定する理 由となる｡
内容は､ 次の 論文に報告 したo
puspas ari,Ⅰ.A. ,T. Ya m agu chi, a nd S. Angsupanich(2001)Balan u sthaila ndicu s sp･ n o v･ , A Ne w
Ma ngro v ¢Barn a cle of theBaZa n u samphitrite co mple x(Cirripedia, Balano m o rpha)&o叫 Satun,
so uthw estT hailand. Se ssileOrga nis m s, 18(I):27･33･
また模式地の タイ南西部 Sa加 以外にも ､ 以下に示すように今回の調査で ベ トナム ､ イ ン ドネ
シ アで新たな生息域を初めて確帯 したQ
l9990 5l トl puyu c弧 a1,Tam alungBay, Satun(Mangrove),Th ailnd
199905 1 ト2 Tachin Cana1,Ta m altmgBay, Satun(Mangr9心e),Th誠1a nd
200003 6-1 Tachin Canal,Ta malu ng.Bay>Satm(Mangr ove),Thailand
2 0 00 03 06-2 Tach inCanal, 恥 m alungBay,Sat皿 即 弧grOVe),Thよiand
20 00 03 06- TachhCanal;Tam alu ngBay,Sa 加.耶angrove),Plaiand
20 0 03 0 7-2 TanyongKaboi C甲1a1,革atun即 孤grOV e),T hailahd■
20 00 307ー3 Betw eenTanyon_gKiboi&Puyu Ca nals,.SatunOdangrov e),Thai1a nd
■
2000307Jl puyu can al,Ta n
/
alungBay,Satun即angr?ve), Th申1鶴4
2 00 00 30 7-6. puyu can a1,Tam由Ⅷ 革Biy,Satun 即 angrovF), 血由1an4.
200 00 72 7-1 La mVien, V1血 a m
20 00727-2 Binh Khanh, Ⅵeha m
2 0 01 09()2⊥1. Likupang, Sdawesi, h do n甲ia
20 0 109 10-1 Patota n oPort, Su mbaw a, hdope sia.
20 010910-2 patotano(M angro ve),Sb&baw a, h dムnesiよ
Bala n u s Th也opho T a e記載報告
本種は南シナ海 ､ GulfofThailand､ イ ン ド洋に生息が知られて い た (Ren& Liu1979, R6 n19 89) ｡
今回調査でタイ 国マ レ ー 半島東西岸および フ ィリ ピン で の 生息が確羅 できたo 特に フ ィリピ ンで
の 生息 は ､ 初確認である o
19905 01-1 Hua m ao, S-ongkhla,Th ailnd
19 90 50 6-1 ThaS ala, n o地 of Nakhon SiTham arat,Tha山and
1990 50 6-2 pakNakhon,Phan angBay(flShcapttF e CaSe),Thaqan
+
d
1 990 50 6-3 PakNakhon,Phan angBay,Thailand
199 90 50 6 4 ■P*Nakh9n,PhanangBay(M angro ve),Thanand
19990 50 7-1 chango e c ana1, Thkientムng, suratThani(M angrov e),Thailand
1999 05 07-2 TapeeRiver, Sur atⅥ1ami(RiverLe氏side), n anand
19905 10-1 ThkB ai, Narathiwat(open coast), Thailand
19 90511-2 Ta chinCanal, Tam alung Bay, Satun(Mangr ove),Thailand
200 0718-2 GiaoTLuy(M angrove),Th ailand
20 007 2 8-2 ⅩaThangN 山. Vu ngTau,Th ailnd
20 0 012 12-1 Fro ntof Bolina oMa血e hstitute, P 山1ippin es
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Bala n u sEhujia nge n sisRe A
本種は ､ 中国南部の Z lmjiang川 の汽水域か ら Ren(1989) に よ っ て記載報告された種で ある o
Rs垂(1?89) はナ こ の分類群が葦板表面に見られる特徴かちBala n u sirigo n u s種群に含まれ ると述 べ ､
そぬ類縁関係に?い て記載 したo 本種は ､ その後い かなる場所か らも発見された ことが無く ､ Ren
(1989,) の真偽は明らかにならないまま､ ほ とん ど顧みられ なか っ たo
本種は｣ 原記載の生態とは異なる沖縄 のサ ン ゴ礁域か ら少数個体採集されたフ ジツ ボ類の 中に
類似 の形態を持 つ もの が ､ 見 つ か っ たこ とで注目する ようにな っ た｡ サ ン ゴ磯城は近くにか つ て
マ ン グロ ー ブの 生育して い た河 口域を持 つ 環境であ っ たo 形態的類似から比較標本を Re nに依頼
し､ 形態的特徴を Zlmjiang川 の汽水域からの Topotype と比較 したと こ号､ 沖縄標本が Bala n u s
zhujim gensis で ある こ とが分か っ たo しか し周殻､ 口器､ 第三蔓脚の 形態的特徴は､ 本種が Ren
(1989)が考える よう にB･ trigo nus との類縁性を考えるよりは ､ B. a mphiirite co mplexとの 類縁性を
考える の が自然で あるとい う多く の共通する特徴を共有する ことが明らかに な っ たo こ の類縁性
に つ いて また日本の沖縄で模式地以外か らの は じめて の発見となる o
Pu spas ari,Ⅰ･ A･ ,T･ Ya m喝u Chi, and A･ Ross(2PO2)New re cordof Balan u s zhujia nge n sisRen,1 989
(Cirripedia,Balanidae)fro m Okin aw a,Japan . JournalofCr u sta c e a nBiolog y, 22(2)23 5-240.
Balq n u sko ndako viTar a s ov a nd Ze vin a
本種は南西 日本､ 韓国からイン ド ･ ボン ベ イ まで知ちれてきたが ､ セ ベ トナム ､ フ ィ リ ピン ､ イ
ン ドネシ ア で の分布 は初めて の確認 となるo
乏000O718_I ■Xtla nThuyR 血sar夏色壷fVe, Gia6 Thuy,.V1血 a m
20000 71 9. Xu anThuyRa m sarRe9erte, 窃 aoThuy, VleAmm.
20 00 720-1 ;Ⅹ血血 TbuyR由nBar瓦ese rv e,■_Giab T huy, V1血 a m_
2000072 1-1 Xuan..ThuyRb miarRe 如 e, 成左6nuy, v1軸 a m■
~2 0 00 07 2 1_2 Xuan T LuyRi血s雄一Reserve, Q aoThuy, Viemi 血､′
■.200. 0721-3 漁 船 伽 yRa m革arRe 町 Ve, 蝕 o m uy, Viqtnmi
葺00 0 072 1 A Ⅹu anThuyRamsa r.Reserve, GiaoTbuy, Ⅵeth由一■.
200 0.121 2ー1 Frohtof Bolin ao M 血1ehstitute, P 岨ippin es
20 0O121 4-1_ Fr9ntOfB.QlirLaO 蜘 e 血s地車',Phihppin占占
...20 0 1O831
-2 Ba払hdonesia_.
2 0 OlO 831_3 B壬血
,
hdonesia
Bala n<u s Tetic 〟lqLustlitn o mi
削ぎ全世界に分布 して い る o
199 9100 2 Motup?reⅠslandR C, PaptLaNew Ouinea
199910 0 3-1 MotqporeⅠ. sdbeach, Papu aNew Quine a
199 91003_2■. Motupor eⅠ. sd be ach, PaptLaNew Ouinea
19 9 910.0 3 4 MotuporeⅠ. shiphull,■Papu aN 由Guhe a
199 1009-1 Jeuy, JaisA benResortHote1, Madang,PapuaNew Guinea
20bo o718-2 Gia oT huy(M angro ve),
■
Vleha m
200 0 12 2-1 Fro ntofBolina oMhrinehstitute
,
Philppine s
20 0 12 12-2 Aguada, An da,Philip pnes
200012 12_3 Marimpay, An da,Philip pines
200012 12 4. Siepar, An da,PhnipplneS
20 0 12 12_5 Pi1ar
,
SanbagoⅠs. = Philp pines
2 00 0 1217-1 Wawa, Batangas City" Phnippines
20 0 1090 3-1 Batun o na, Kauditan, Sula wesi" Philip pines
_ 6 _
●Bala n u s v a n egatu sDa rwin
本種は , ニ ュ ー ジ - ラ ン ド､ オ ← ス トラ 1)ア ､ イ ン ドネ シア ､ Gu旺ofThailand､･ フィ l) ッ ピン ､
台湾､ 韓国､ 日本に分布が知られて い るo 今までの情報で は ベ トナムからは初記録となるo
199905 01-1 Hu a臥 ao,Songldd苧,Th ailand
1 99 0506-1 ThaSala,no r血 of NakhonSi.Tham arat,Thanand
1 9 905 7-3 TapeeRiver,SuratThani(River m outh, Delta), Thai1ふd
199905074 TapeeRiver,S甲atThami(Zon ation)(n ear m ouh,Rightside),Th ailnd
19990510-2 Thk Ⅰ準, Nar ath iw at(Lagoo n),Thailand
1 9 905.l ト3 Port,Ta m alvng】∋ay,Sattm,Thailand
20 00307-1 . Port,Thmahmg Bay,S 叫 Th ai1hld.
2000072l-1 Xu anThuyRa m sarReservち Gi年OThuy, Vietna m
20000721-1 Ⅹ 血 ThuyR am s arRe.紙 Ⅳe,.GiaoThuy, Ⅵetn am
2000726-2 ･qanThanh CanGio, vietnam
2000728A Mui O Cap, Ⅵ mgT?u, Vieba m
20001212 A Siepar,Anda,P 山1ippmes
20001216-1 Wa w a,BatangasCity, Batangas,Phiもppines
20001217-1 Wa wa,BatangasCity,Philipphes
Bqlan u s ven usLu sDarwin
太平洋か らは記録が少 ない が､ 掛ぎ世界的に分布する分類群で あるa
1999100 9-1 Jew,JaisAbenResortHotel, Madang,Papu aNew
■
血hea
20 00 0721-5 む Ⅹu a nThuyRam sarReserve, GiaoThuy, Ⅵ etrla m
20 010909-3 Bangs由Harbor,Lムmbok, bdonesi左
20 0 1091 -1 Pat?tan oPort, Sumba w a, hdon歯学
外海に生息するフ ジツボ類の生物地理
次の ような種類 が外海に生息する分類群で あるo ITeb･a clita squ a m o sa, Tetra clitajapo nic a,
Ya m agu chiella c o elu re sc en s, Tess erop ra ro se a, Tetr a clitellaka ra ndei, Tetra clitella chI
'
n e n si
, Megabala u s
sp. , Capitulum mitella,1bla cu m mingi, T deba m a¢le, Euraphiaintertexta, Chiron aa m a7yllis,LiLhoiyya
nic oba rica,Au slrobala n u s
今回の 研究課題で ､ 採集又 は生息が確帯できた分類群を地点ごとに以下にまとめたo
I)at占 Locality Species 地 neB. =Baldnus. T-Te 細 cZita,
*: c ollection, v: v e ry,f:fTe w, a: abtmda血■
Thailand
199 90 5ト1 Hu aIOlaO, So ngkhla 且 phizbphwae(v a),B. van
'
egatus(f)
19 990 501-2 PortofSongkhladnpier B. sp.A B. SPB
19990501-3 SouthofSongkhla o n rock Chlha Mluslarge & s mal1, B. sp.
1 9 9050 2-1 KataMain BeachS(w. c o a stofPhuket) Chtham alussp. , Tふquam osa, B. amphz
'
irite co mplex(n otB.
amphz
'
tn
'
te)
1999 05 02-2 Karon NoiBe a chRelaxBay(Merhdian ChthamaZu ssp. , T. squ a m o s a, Te.gs e rop Tla, 7Tetra clile1)asp. , B.
Hotel) a mphz
'
tlite c o mplex
1 9 9905 03-1 N. NakalayBeachof Pato ng Chtha m aZu ssp, ,.T squ a m o 5 a, Te sSe ropo ra, 乃ira clileIZa 甲 . ,B.
a mph itn
'
tec o mplex
1 9905 03-2 N. Nakalay Be achof Patong,Frontof
Hotel PatongLodge
Chtha m alussp. , T. squ a m o s a, Te se rop w a,Ik加 clile11a sp.
199905 4-1 CapePan w a(Aquariu m) Chtha maZu ssp. , B. a mphib1
'
te, T squa m o saJbla c u m mz
'
nR7
l
199905 04-2 si-R占iⅠs1and,Phuket Chihamalu ssp. , B. amphz
.
in
'
te
19990504-3 NaiYangB& ch, Phuket Turtlebam aclesonplasticplate
1 9 9905 05-1 m amⅠsland ChthamaZu ssp. , T. squ a m a s a, Megabalanus sp.(dead)
19990506-1 ThaSala, n orthof NakhonSiTham ar at Chthama)u ssp. , B. Thiz ophor a e, B. a mphitn
'
te
, B. va n
r
egatu s
_ 7 _
1 99050 6-2 PakN akhon,PhanangBay(fisbc apture
c aSe1
B. Thizophora e, E a mphiin
'
ie, ???
1999Q506-3■ P盛 N 由血on,.PhaJ1王町gBay B. yhiz
opho ra e,B. a mphiirite, ???
199■.B5.o6A
､ー■~■■p* 職 d転】軸血壷壷Bay(Mangr6vq) 亙 T4zizp pho ra e.B. amphz
'
irite(vf). Chtha malussp.
1999O5O章一‡ chang○ecana1+TAnentong, SuratThani
(M 酪grO Ve)
A. pateZzfohnis(v年),B. hhizopho n 7占イ叫,B. amphitr7
'
te,
199905 07-2 TapeeRiver, Sw at.Th 血i-(RiberLe氏 B. pateZlzfbr mis(va), Cht a m alu ssp.(vf), o n 流木 B.
side) yhz
'
z ophora e,■.
19990507_3 TaP占eRiveちStu atThaniCRiv ermo uth,
De1也)
B. va n
.
egahJ S(V a),B. patel]zfonnis(vf)
19990507J4 Tapee Rivpr,Strr atThani(Z9n?ti9n)
(near mo u払,こ鮎g地 side)
Chiha m aZu ssp.,B. patelhfo mis, B. v a n
'
egatu s
19905i.o-I. 泡k.Pai, Ng:a 伽 .(open c oast) ththa m aZu ssp. , T. sdua m o sa, a.Thizopho r u e?(潮下帯)
i99905壬o二乏 ThkBai, Nat-au k,at征agoムn) Chtha m alyS Sp. , B. va n:egahJ S,■
i~99. 65■1.1三1 Puyu C mit溢血a1 血岳Bay, Sami
(M血grove)
B. thaz
.
Za ndz
'
仇 S(typeや),B. ambhiyiie,(-Loc. 20000 3074)
.199. 0 51l
:2 ･泡chin Can al,Ta malungBay,Sattn Cht72b7hdl&sp.,B.
■
thaiZbndicys. B. a mphz
'
tr7
'
ie,B. rhiz opho ra e,
･(b grbve) ･(≠Loc加00 03 06-3)
1990511-3 Port,T amalungBay, Sa;tim . Chiha m al7JS. P. , B._ムmphiか触 , B. va n
'
egatu s
2 0()Od■享o3_1 Padong.BeachSo uh ,Phuket BaZa n u spp.～
ヱ0 0 0()3()4-1 N: Nak alayBeach■of Patong
(=9 90 503-1)
Chthab2alu s sp. , T squ占*sa, Tes s e rop w a*, Teira c]ielZa 町
2 0OOO3 0 6-1 Ta 血 Canal,Tam altmgBay, Sat皿
■(M 恥grO Ve)
Cht]由碗Zys 恥 B..thaiZa ndic u s.B.'amphz
'
blie,
20 0 0()3O6-2 Ta chin Canal,TamalungBay, Sattn
(M 血gro ve)
C 肋am alu s 恥 B. thムilandic u s, B. a mphibj
.
ie,
､至000 03 06ー3 Tach inGanal, Tam 血 gBay, Sattn
(Mangrov e)
C htha m alus sp. , B. thaiZa
-
ndz
'bus, B. dmphz
'
Lh
'
te,
20 0Oo3..06,4 ~泡thinC 壷a1,Ta mぬ gBgy, Sami B. amphiblte
2Ooo o3O6-5 Port,Ta maltmgBay, Safuh B.'a mp7#bj
'
te
皇oboo3.O7-1 Port, Ta maungBay;S 触 B. va n
.
呼 血豆
/
(20boo30 6-_5 を酪じ藤所だが.1 m 以J=潮位が
下).
l o
:
oo3舶.逮.
■. ､軸 b喝 KaboiCanal B. a 坤 hi酢転(也),.仁物遠i表hLi
''∈v壷),憂.如z
'
Zandl
l
ous(vf)
呈QOOo垂繁3､ Betwe e hTanyo*gKaboi皐PuytlC弧 als B. ai痴hiih
'
麺(華覇, B:ih占iian4tc u s爾,..
乏OO.6.o3.bラ議､.
~′
. 華南.Can軌Tam 血福豆ay,白attm B. a mi由嘩ぞ
二
(v砺巌 流表z
'
lai遥云益(d),(=1 99rO5‖-1,type-1oc .
(晦 gro v軒 ofB. 肋aiZL mdic ui)
ほ6booき6?-5: hyu cand,.海壷由 ⅧgBay, SatLm .
.(とim egtone rock)
Chthamolu s,B, dmpbihi壷(v毎).
2 00 00307ー6 ‥ま無印..:信越醜泡壷.由血gB8y;S 軸 ′､
･( ぬ 壷9Y辱)㌔
ehihd品 転rB.-d梅坪申占(v年);a/中和滋dtc甲(Vf)
l o-O-03
:
.
'O琴賢二 章毎轟■∴ViI壷由,Pqyu~Cbn痕 C肋 a m aZus,B. amp-h如te(va);■､
2OOO萱■き酢;-*-:
:
.
≡
Yaolsla nd, Thm aluniBiy, satun Chtha m aZu s,B. a mphi 如te(vf),
PaLPuaNe w
u.
.199916_O2 … 蜘 ore瓦landR c B. amphz
'
blte*,B. r eticulatu s* onhundf SCOM B E R
19■9.9Ⅰ0■ ユー1 H6rse血oe re ef cor血bam a cle*
1 9
■
9~10 02_ ■ M 義壷6tihaー . E. iわte 触 ぬ+, T. squa m o sa
l9910 0 3-1 Motupore王. sd.bあch 且 Tlii culaiu s*, B. a mphz
'
b1
'
te*
1 99 91003-2~. Mbtup?re‡. 畠d bea血 Chih dmaZu ssp.辛, B. yleic uZatus*, B:a mph 加te', T sq7Jdm o sa*,
･Ya m agubhz
'
ela c o eZ- s c e n s*, 乃ss er opw asp.,Au st'vbaZaT2 u S
sp.(dead)
199 91.003j MotuporeⅠ. Mangr ove Chtha m aZus sp.*, T squ a m o s a
1 9910 034 MptuporeⅠ. shiph山1 T. squa mos a*, B. r etic uZatu s', Ya m agu chieZla co e)u re s c en s事,
Te sseylOPO raSP.千
1 9910 03-5 L
.
oloAtaⅠs. J占tty.. BaZa n u sp.
*
, T~squ a m oSa, Ya m ag7J ChieZZa c o elm s c en s'.
乃sse rvpo rasp.
*
･1 9 99 1006丁1 Alotau(Tagolewa} T squ a m o s a*,乃ss e r op ra甲 .*, Ya m agu chz
'
e)la c o eZu resce'2S*,
Chtha m alu ssp. *
1 99 10 06-2 Alotau,Tip ofpeninsula T squムm os a*,乃ss e rop rasp.*,Yamagu chiella c o e)w e sc e n s..
Chtha m aZu s sp.
*
19991008-1 Nagada Harbour, JaisA benResort
Hotel
,
Ma血ng
Chtha m aZu ssp.
*(Brow n)
19991008-2 Is1andjetty,JaisA ben ResortHote1, Chtha m alu ssp. *(Brown), Chtha m alu ssp.～(white), Eu r aphia
M adang sp.
～
, B, a mphz
'
tn
'
ie*, Ya m agu chieZla sp. *
199 9 1009_1 Jetty,JaisA benResortHotel, MadaJlg Chtha m alu ssp. *(Bro wn), B. a mphirz
'
te'. B. r etic uZaiu s*, B .
･ 8 _
v en ustus*
19910O9-2 Float,J aisA benResortHote1, Mad狐色 B. amphz
'
i n
'
te*. Co n opea?sp.*,Lepassp/
*
Vieh am
2000 717 ⅩuanT huyRa msarRe 紀rVe}, GiaoThuy B. aあphiirite(dead)
20007 1 8-1 Ⅹu anThuyRards.arR早gerVe, 銃年OThuy (紛200c m)Ch 加m aLu 岬 P.チ(丸 い平滑と､牽型)､(約 ゆc m
レ ベ ル)B, a mphz
.
in
'
tc*, B. ko ndako心z
'
*
ヱ00071 8-2 ■ Giaonluy(Mangrove) B. amphz
'
irz
.
te*,B. rhizophoiae*;A. r eiicuZaik汁
2000719 Ⅹu anThuyRa m s arRese rv e,-GiaoThuy chthah2a)uS Sp p.
～
,
B. am phiin
.
te*, B. kohdakm,i*
200 07ユ0-I Ⅹu anThuyRa m s arRese rv e, GiaoThuy chLhamalus sp p.
*
,B. amphitn
'
tc*, B. kondakovi*
2 00 0072ト1 Ⅹu anThuyRa m sarReser ve, GiaoThuy 水路の コ ンクリ -
■ト:上か らChtha m atus sp. *,B. qmphitn
.
te水,
B. kondakovi*, B. van
'
egatus
*
200072 ト2 Xu anThuyRa m sarReserve, 銑aoThuy Sa蜘 ar血 ofm ud bottom;Chthamalussp.
～
. B.ko ndakovi*,B,
th4i)dndl
'
C u S
,
B. kondakovi,B. am phim
'
te
2 0 007ヱト3 Ⅹu anThuyRa m sarReserve,GiaoThuy
=
muddysbndbea叫 of 出ver m ouh;Chtha m alys sp.
*
,且
ko ndakovi*
2000 07 214 XuanT huyR am s arReser v e;GiaoThuy 血ddysa ndbeach■ofriver m o uth;.Chtha m aLus sp
*
. ,B.
kondako v z
. *
20 0OO7 2 1:5 Xu anThuyRamsarReserve, GiaoThuy D ri魚心o odonthemtlddyS血d botto m
.
, B.1;en7J如 s*
ヱ0 0 072 5-1. ForesbrPark, Cah Gio マ ン グ ロ ー ブ申c蒜a1(水路)
■
;B. thailind7
'
Cu S*. Ch二tham alu s
sp.
I
20007 2 5-2 CanThanh, CanGio 木に つ い た フジツボ;B. amphitriti
■､岳
,瓦 v云n
l
bg空us
*
2 000726-I CanThanh, CanGio canTha nh の 市乳 泥干潟.,i. amphitritc*, B. va nTegatus*,
chiha maZusSp.
* 泥干潟に横た.申J,ていた.丸太の本に 乱
va n
.
egatu s
*
, Tjapohicaホ(大きい ､ 1年Bj 上の年齢を持 つ もの
､
で ､ 2個体発見).
20 0072 6-2 CanThahh, CanGio Sand Beach;B. amphi由tQ*,P. va n
-
egq 触
*
. 且 v垂u 伽
=* .
2 0()0 0726_3 ･canThanh,■CanGio 疎み石塊の頂上 (海面から豆..5ih以土う烹-).
~三Tjabo nzba*,T
squa m o sa
*
,7Tetra ch
'
ね Sp.
*
2 0 0007 27-1 Lむn Ⅵen Mu甲 叩 の先 の橋 の下 ;.B. 伽ila ndiczLS
書
2 0 00 07 27-2 Binh m anl1 プ 其 リー 一 夕 -■ミナル ;B. patellzfoT7n2
'
S';B. 由i)a ndieus* ■
2 0 072 8-1 Vung.施 chau.Thank(200
■00728-1)殖ゃはB. amphit'1te*
200 0 72§-2 XaThang対応. Vhng.Tan レ キ浜 の レキ;Tj
'
qppm
J
c 4?*､ B. a mphz
'
in
'
te*,暴 虎由oph.q聖竺苧.
20 0 0b7i8_3 M hiO Cap,.Ⅵ mgTau Roikyshore;ChLha mbluS
*
, T. squa m甲a
*
,
C:ap如lu m mftelZa
*∴
ITeLra cZ触Zla 印 .I
･200()07皇84 MhiOCap, Ⅵ mgTah ･chi' m占
~
a m a初zis*脚下帯も),T. squ望 PSa
*
,..P
. v -:望 壁禁.≡
Philp pm es
2001212-1 .FrorLtOfj3olin ao
､Mhrine■h dtute B. a mphib1
'
te*,B. rcがc u)a h s*, B. kbndakovi', B. rhz
'
z ophoTVQ*,
Chthah2a,Zu s
2 00 0 12 12. - Aguada, An da B. ni占iLlaLu s*
2 00 0 1212-3. Marimpay, An da B. a mphiZ71
'
te, B. re.tteutattLS
2 00 0 12 Ⅰ2-4 Siepar, An da -A. a mphiblTte*,B . va n
'
egutus
*
20012 12-5 Pilaf,SandagoⅠs. B. amphi-bite+. B.;etic ulatu s
*
2 0 00 1213-1 Sila叩eⅠSla nd Chih仰由lus
2 0 001214-1 Fr6ntof Bolin ao Mhrinehstitute B. a mphi如te*, B. koわddko vi*, T chin e n si *, Chtham aZh.軍 書
■200 12 14-2 Patar(Lidlthouse) Ch娩a桝alus, de adMegabala m JS
2000 1214-3 Lhcap(Lu cup でな い) Chtha 仰Zu s
20 0O12 1 6-1 Waw a, BatangasCity, Ba;tangas B.
'
amphz
'
b'ite*,.B. v an
'
cgatu s
*
, B. 畠p. * hnlik B. kondako vi)
20 0 012 1 6_ ･vista m arResohBeach,A血1a o,
Batangas
Capz
'
tuZum mitezzq.Ibla, Ya m agu chieZZa, Chtha m aZu s
2001216-3 SanTeodoro nea rCazadorPt.,Bata ngus Capitulu m miteZla.Ibla, Ya m agu chz
l
eZZa, T squ a m o sa,.
ChLha m aZus
2 00 0 12 17-1 Wawa, BatangasCity 且 a mphib7
'
te
*
, B. yleic ulatu s
+
, B. v a n
'
egalus
*
200 012 18-1 Shan訂i-La
ー
s MactanⅠsland Res o rt, T. squam os a
*
, Tjapo nic a?
～
, T. divisa*. T kw a ndei?*.
MactanⅠslind Capitulu m m z
'
tella*,IbZa*, Chtha m alw *
20PO1219-1 Mon um e nt, MhctanⅠs1and Chtha m alu ssp p.
2 00 0 12 1 9- S hangri-La
r
s Macta nls1andResort, 7Tes s eropo ra, T:squ am osa. Tjaponica?. T. a)
'
vis a, T ka ra ndai?,
MactanⅠsland Ya maB7L Chz
'
ella c o e n Jles c e n s. C)7thamalu ssp p. , hla,
hdo nesia
2 0 0108 2 7 SeranganIs1and,Bali Chtha m alu s
*
, B. amphiirite c o mplex*. byTanaka-s a n
2 0 01 0 82 9-1 Soka, Bah Chtha m aZu s
*
2 01082 9-2 Gi hanuk,Bali C htha m a)u s
*
, CapiluZu m miteZla
*
,1bla c u m z
'
ngi
*(1 50cm),
Chiha m aZu s*, Yamagu chiella c o enJZes c e n s
*(+3 0cm),
20 0 10829-3 LabuhanLalang, B ali chtha malu s
*
,
Chtha m azu s*, Chiha m alu s*, 7Te sse rDPO ra TV S e a*,
- 9 ･
Ya m agu chieLla c o m Jlesc ens
*
20 0.108 30-1 Yehsarih-1, Bah■ chtha m aZu s
*
, Ya 如 即 ChieLZa cqe n LZescens
*
, T squa mosa
*(3
ihd±)i
壬00 1083o-2 Ybhsarih-2, B 砧 ･Ch由amdlys*,Yam aguchie)lq c o cT uZe s c ens
*
, ITe seT VPOra
'
,
Te 如 c 軸 squa mo s a*Je由 clitelZa ahz
.
n en sz
' '
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向井 宏 : 海草および モ エ ビ類に関する報告
熱帯性海草は ､ 太平洋お よびイ ン ド洋に約2 0種が知られており ､ も っ ともその 多様性が商い
の が ､ イ ン ドネシア ･ パ プア ニ ュ ー ギ ニ ア ･ マ レ ⊥ 半島に囲まれた海域であるD そ こ を中心 とし
て ､ 海草の種多様度は主要な海流( 黒潮､ 東オ ー ス トラリア海流､ 反赤道海流) に紛っ て 分布 し､
分布 の中心か ら遠くなる に つ れて多様度が減少 し､ ハ ワイ ､ マ ー シ ャ ル群島､ タ ヒ チなどでは 1
種も しく は0種 にな っ て い るo
海草の 葉上に生活 の場を得て い るモ エ ビ類につ い て は ､ 今まで 杜とん どその 分布に関するデ∵
タが調 べ られて い なか っ た o 分類群として モ エ ビ類に含まれ る エ ビの報告はそれぞれ の地域から
多少は知 られて い るが ､ それは海草の葉上か ら採集されたかどうかにつ い て は ､ 今まで の報告は
ま っ たく触れ られて おらず､ 真に葉上性の モ エ ビであるか どうか は疑問が大き い ｡ 今回､ は じめ
て海草葉上からの採集されたモ エ ビ類に 限っ た調査が行 われた o その締果､ いまだ多くの個体に
つ い て 同定の途中に あるが ､ 熱帯海草藻場における モ エ ビ類の 種がかなり共通なもの が多い こ と
が明らか になりつ つ ある ｡ ただ し､ 最終的な同定によ っ て は､ もう少し地域ごとの種 の違い が多
くなる可能性は残っ て い る o どちらに して も､ 酉太平洋の海草藻場に広く分布する穫が多いが ､
種によ っ ては ､ 一 つ の藻場から しか採集されなか っ たもの もあり ､ 分布範囲は種によ っ て異なる
と いう こ とが できる ｡ その 分布の範囲は海草の 多様度の 分布 と必ずしも 一 致して い ない ｡ 海草の
分散が ､ 比較的どの 種にお い て も似た分散様式をも つ の に対 して ､ モ エ ビ類の分散様式は､ 種に
よ っ て 異なる こ と､ とくに ､ 流れ落となっ た海草による ｢い かだ効果｣ による分散が ､ モ エ ビ類
の分布を考える kqyideaになる と考えられるb
採集地点で の採集品の リス トおよび生物地理に関する考察
採集地点および出現種リ ス ト
★ パプア ･ ニ ュ ー ギ ニ ア Motuporeisland(BootlesBay)
海草
1.HaZoduLe um
'
nemLs
2.Cym odo cea rotu ndaね
3.C. s e nuZata
4.Syn
'
T7gα 払 m z
.
s o etifoliu m
5.Enha)usa c o roz
.
de s
6. Thala ssia he mpn
'
chii
7HaZophz
'
ta ov alis
モ エ ビ類
1Peliclim en e s z
'
ndz
t
c u s(Ke mp)
2 PeZiclim en e sq).
3 鞄 o:vie v eni
'
c o s a
4 物 olyle sp.
5Laire7Jte SWgma e uSNobih
6L･ po r cin u sKe mp
7.Ch]o TV C uYlisja cta n s(Nobili)
8Beter opa e n e u sZo ngim a n u sdeM an
9JSyo n cZZa m aZdiv c n si Borrad i1e
★ パプア ･ ニ ュ ー ギ ニ ア M ilneBay
★ パプア ･ ニ ュ ー ギ ニ ア Ma血n
海草
1.EnhaZu s a c o r oz
'
de s
2･ m ala s sia hempn
'
chii
3
.Halophz
'
Za o v alis
モ エ ビ類
未同定
★タイ Ko SiC hang
海草 ･ モ エ ビ類
なし
- I ll
★タイ Phuket
海草
1.q仰 Odo e ea rotu ndaぬ
2･ThalasBiahe mpn
'
chz
'
z
'
3HaZophila ovah
'
s
モ エ ビ類
1Pelz
'
cZim en e sI
.
nd)
.
c u s(Ke mp)
2Pelz
'
cLim e n e sseischeuen革is
3H7
'
p polidc v e nLrieosa
4 鞄 o[ytesp.
5Lair eu te spo r cz
.
n us Ke mp
6.そq)他､ 未同定数種
★タイ Haad Cha oMai(Tr ang)
海草
1.Halodule unin e7Vis
2. q朋 Odo c e ayohJ ndata
3.C. se TnZata
4.Syn
'
ngodJ
'
u m z
.
so eizfoh
'
u m
5.Enhalu s a c o roides
6･Thalas sia hempn
'
ehii
7 HaZophiZa ovalis
モ エ ビ類
1PeZiclim en e si71dic u s(Ke mp)
2 物 o;yte v enb7
'
c o s a
3 物 o;yte sp.
4Latre ute sw gma e usNobih
5
1L･ sp.
6. そ の他､ 未同定数種
★ ベ トナ ム D amLang Co(Thua 血 enHue),
海草
1,Zo ste ylajapo nic a
2.HaZodulepimjuia
3. m ala s sia he mpy7
'
chz
'
i
4Ealophz
'
La o v ah
'
s
モ エ ビ類
未同定
★ ベ トナ ム D am Giang- Cau H aiLagoon(Hue),
海草
1.HaloduLepin zfolia
2.Zoste rajapo nic a
3HaZophila ov alz
'
s
4Ruppza m a T17
'
m a?
モ エ ビ類
未同定
★ フ ィリピ ン Puerto Gdera(M 血doroisland)
海草
1ICym odo c ea s er nlat
a
2.Syn
.
ngbdiu ml
.
S O eilfollu m
3.EnhaZu sac o r oz
.
do s
' 4.Thala ssiahe mpn
'
chiz
'
5 HaZopJzz
'
]a o v ah
'
s
モ エ ビ類
★フ ィ リピ ン Pandan Island(Ho nda Bay, Pala w an)ラ
Pu ertoPrincessa
海草
].HaZodule u nin eyv z
'
s
I
2.H. pin zfolia
3･.ccrodo c ea r oiu
ndaぬ
s e mlata
5.Syn
l
ngodz
-
u mz
'
so ct7foh
'
u m
6.EnhaZu s a c or z
'
des
7.ThaZa ssia he mpn
'
chii
8EalophiZa o v alis
モ エ ビ輝
未 同定
★フ ィリピ ン Macta nisland(Cebu)
モ エ ビ類
1J⊃ro c es s a au stralien sz
y
s Bakq
2Proces a sp.(aff･ hawa z
'
ensis)
3.N7
'
koidesda n a ePaulson
4PeLicZz
･
m e n e s岬,CheLZensz
'
s Borradai1e
5ATphe u ssp･
未同定
- I - = - I - - - - - - -
- - - - - - - - I - -- - - - -
- - - - - - 一 - - - - . - - - --
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論文 :
Mbkai
,
H, (193)Bioge ogr aphy ofthe tropicalse agr assesin the Weste rnPaciflC･ Au st･ J･ M
a7:Freshw ･
Re s. ,4 4:I-1 7
英文要旨
Highestdiversib, oftr opi占als e agras s spe ciesin the Weste m Pa cifichasbe enkn o w nin
lndo n esi
.
a
,
M 癖 sia, a nd PapuaN e wGuin e a･ Alongthe m ain o
′
c e a nc urre nts,thediv er呼 redu c edto 0o r1spe cies lnI
斑a w範 M arshal islands, a nd T強敵 Grass shrimps living o n s e agrassl
eaf hav ebe en u nk o wn in
ge o幽phy and biodiversity' bee au s epast re c ordsdidn o
tdistinguishbetw ee n shrimpsIo n se agras
･
se s a nd
othe, 由itats . Th叩 reS entSt m eyis theflrStStudy o nge ogr aphy ofgrass s
hrimps onlyliving o n se agrass
leaf. Al tho ugh m any spe cim e ns ar eproc essingfoide nti&,itis appe ar edthatm ostspe cies ofgr ass s
hrimps
ih Papu aNe w Guin e a, T hailand, VietN an , a ndPhilippin es, ar e C O m m O n･
How ever, s o 血 e SPeCies are
,estrictedto o n e o, n aJT O Wge OgraPhicalare a, s ofar aslc anide ntifyin currentkho wledges･ In co n clusio n,
diege OgraPhicalrange ofgrass shrim ps on s e agrassle afis co m m o nin m ostsp
ecies
,
follo w sto that of
岳eagraSS eS, butit w oul d bediffere ntin
-
differ entwithspecies･ Thepattern ofr angesin gr ass shrimpsis n ot
alw ays c o nsit to that of se agr ass species･ h c o ntrast to simi lardispersio npa
tte min s e agr ass es, the
dispersio npatternin grass shrimps v aried m arkedly wi thspe
cies･ In particular,
'
r aR effects' bydri bing
s e agrass sho ots on gr as s shrimps
･ dispersio n w o uldbe key ide ain c o n sideratio n of ge ogr aphical
distributio nin gr ass shrimps o n s e agrassle af･
12
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spe cies of the fami ly Ocypodida e(Cru stacea, Bra chyu r a) cole cted in VietnTn, Philippin es an
d
h do ne siabythe s ur v eyin200a nd 2001, ar ¢listedasbelpw: lo
taln u mber ofsp¢cle Sis23in Ⅵ etnam ,
15 hl Philip pln eS and 14 in hdo n esia･ Among the m, n e w
ly rec o rded species are: 0 - de
c e ratophthalm a, a sH
･
mpso ni, Scopim e rabi - an a, Ilyopla x lingulata, I･ o n
'
entalis, 1･ pun ctata,
M a c rophthalm･u s c o nv ex us, M･ la evim an u sI M･ s ulcatu s, M
･ dePnitus, and M･ etatoforVietn a m, Sc opim er a
globo sa, Ilyoplm awl 0rie ntalis, Tm
,ethw o c o elis chore ute s, Ma c7VPhthabnu s crinitu s a nd M
･ holthuisifor
philippln eS, and IIyopla xintegra,I･ au･ o rie ntalis and Tm
ethw o c o elis sp･forlndon esia･
Tw o u ndes cribedspe cieshavebee nfo u nd &om Philippln eS and lndo n esia:IIy
opILU aB:･ o rientalis&om
the both c o untries and Tm ethw o c o elis sp･ &o mlndo n esia･ IIyopZa x aq･ o ri
entalisis m o rphological1y
simi1artoI. orie ntalis and I･ tan･s uie n sis, butthe pattern of w avingdisplayby the t m
des cribedspeciesis
distin ct&o m the two spe ci¢s that show the s a m ¢ w a ving patte m･ M ol
ecularphylog6netio a n alysishas
r ev ealed thatI. o rientalis a nd I. ta ns uie n sis ar e m o re elated to ¢ach otherthant oI
･ au
･
o rie ntalis･
Another u ndes cribedspe ciesふo m Bali, Indo n esia, 77n ethw o c o elis sp･ showsdistin cdv 6
fe atu re of h ale
ple opod &o m other c ongen eric spe cies, but e*hibits th
e s a m epa*e m of w aving display as that of T
cho reute s. ,
co mparis on ofspecies c o mpo sido n am o ng thethre e regio
.
n sVietn am, Philippn es a nd lndo n esia)by
Ja cc ard,s c oeWI Oient ofc o m m u nity, has re v e aled thatPhilippln eS andlndo n esia ar e more si mi larto e a
ch
otherthanto Vietn am(Philippin es v sIndo n esia:0･45,Philippin es v sVietnam :0･12,Indon esia vs Vietn a m :
o.19), ThisflndinBimpliesthato cypodidcrab fa m a of Philippin es and Indon esiahav e a clos er
aqlhibTtO
e)a chothertha ntoVietn a m.
wada
,
K. and I, M u rata(2000)C him n eybuildingin theflddler crab Uc a a r m ata ･ Jo u rhazofCru
sta ce a n
Biolog y,20(3):5 05-509･
sato
,
M . and K･ Wada(2 0 0)Res o u rc e uti1iz adonforde co ratingin threeintertidalm ajid｡r abs(Dra
chyu r a:
Majidae). Ma rin eBiology,13 7:705-714･ 一
Horii
,
T.,J. Ritaur a, K･ Wada, a nd M･ Nishida(2 001)Ge n edc relatio n ship a m ongJapan es印 ¢ntin el
crabs
(Dec apoda:Ocypodidiae
･
･ ge n u sM acr ophthalmus)I Co mpa r ativ eBio che mistrya ndPhysiology, Part
B
,
130:75-82.
Kitau r a
,
J. , M . Nishida, and K･ Wada(2002)Genetic
L
a nd behavior aldiversityintheMa c rophthalm u s
japo nicu s spe cies c o mplex(Cru sta ce a:Br a chyma:Ocypodidae)I Ma rin eB7
'
ology140:1-8･
Eitat m,J. , K . Wada, and M･ Nishida(ac cepted)M?1e cularphylogeny ofgrapsoida nd ocypodoidcr abs
withspecialr efere n cetothege n er aMetapZa xand Ma cyophthalTn u S･ Jo u r n alofCr u sta c ea nBio
logy･
- -
_ _ … - - " … _ - - - - - - - - - - - - -
- - - - - - - - - - - - - - I - - - -
- - - - - - - - - - - - - - - - 1 - - - -
- - - - - - - - - - - - - - - - - ~ -
~
-
… - - …
Re c o rds ofo cypodidcrabs&o mVietn am,Philippln e S, a nd Indo n esia
Wada
,
Keiji
Species Vietnam Philppm es
h do n esia
■No血 So uth Lu z o n Min doro Ball Sula wes1
Subfami 1yOcypodin ae.
Gen u sOcJPO&
0. c e ratophthalm a
o. stimps oni
+ + I
+
Gen usUca
U. a c uta
U
.
a n n ullPe s
U. bo re alis
+
+ +
+
13
U. du ssu mieri
U. la cte a
■ U
. perplex a
･■U
.
.tria nguZwis
. U. 妙honi
U. vo c ans :
+ + +
十
日
+ + + +
+ +
+
+ + 十 E )
SubfamilyDotilin ae
Ge n u sScopim e ra
S. bib,mpa n a
-S.globo sム.
十
+
■Geii*s-IlybPlqx:
･二ji
~
fb;in6sd完由
I. integra
I.J軸guldta
I. ningpo en si
I. 占riehtalis
I. m . o rientaZis
･..上pu nda
ta
I. s e r r ata
十
+ +
+■
+
+
+ +
･ 十
+ +
Gen tlSTm etkDPPCOelis
･T. c e r atop串o ra■.
T chbreute s
T..sp.,
ち
■ +
■ +
+
Gemu占D biilla
D. wichm qn ni 十 + +
･.Sub 輸血1y M acrop姐 al mirLa e
-
:
.Ge如S碗 crop細 alm us
∴S1由ge n u sMa c rophthalm u s
･ M.■.-abみTe Vi嘩鍵s-.
- M. c ohv ex W､
M. la㌣ib2a n u S
M:■m olioti
.M.
■s ulbaius
･ +
. + -l+. + 十
+
+ +
+ ■
･.SubgSn usMareotis
..M. crinitu s.
■ M. dePnitu s
M pap1#Cu S
M. tom entoSu s
+ +
+ + + l+ +
. +
+ +
･ Subge叩 SPa r a mqre otis
J M: eiaio
M . holthuisi
+ 十
+ . +
Subge n u/sMops o ca rcin us
･M. bo sci +
14
Mole cularphylogeny ofgr aps oidando cypodoidcrabs wi thspecialr efer en cetothegen er aM
etapla r and
Ma crophthalm u s
Kitau r a
,
J" K. Wada, a nd M. Nishida
so me spe cies of thegen usMetapla rbelo ngingtothefamilyGr apsida¢hav e o cc asio nallybeen r eported
to perfo rm w av lngdisplay thatis a char acteristicbehavio rin thefamily Ocy podidaebut u n
com m onin
grapsids･ The m orpholog yand life styles ofspe cies of Metaplm are alsoquite si mi larto thos 8 0f
the
gen u sMa c7VPhthaZm u s of o cypodids･ To ex a min e whether ec ologlC al alld m o rphologicalsi mi larities
betw e enMetapla x and Ma c "phthalm u s ar ebas ed o n c o n v erge nt ev olution ortheir co m m o n ev olutio n
ary
history, $46-bp n u cleotide s equ en c
■
es&o m the 16S mito cho ndr ail ribosom al R N Age n e of 19grapsids, 10
o cy podids, and3 c a mptandriids,in cludingfou r species of Metapla r(M･ elega n s, M･ takahashii, M･ shenii
and M. distin cta &om Ⅵ etn am) and fo ur species of Ma c7VPhthalm u s,(M･ latreillei丘o m Anstr alia, a nd M･
ban zai, M. brevis and Mqu adratu s&o mJap an)w er ¢ anlyz ed･ The r esultantphylogen etictre e rev e aled
thatboth fami liesGr apsidae andOcypodidae arepolyphyletic･ Ma -phthalm u s w asdistin ct&o m a ny
other o cypodidgen era studied, for mlng a Sistergro up relationship withgr apsidspecies ofthe subfami 1y
va minae, and MetapZm , Cyclograpsu s and Helic e of the s ubfami 1y Ses amin a e･ Metaplm ,
cyclograpsu s and Helic ew er efo undto be m ore clos ely r elatedto Va mnin aetha nto otherS6Safmin a
e
spe cies,indic adngthat the s ubfami 1ySes armin aeis polyphyletic･ Th¢s¢ relationships w erein agr e - ea
t
withthe disbibutio npate rn of a tRN 舶1gen e re arrang¢m ent orl th6infered tr ee･ This m ole cular
phyloge n etic analysis s ug gests that the behavio ral a nd m orphologi¢alsi mi h riti8S Obse md betw e軌
Metapla rand Ma cTVPhthalm u s ar eprobably due to c on v erg nt e v olution, despite a clo sephyloBe n
6tic
relationship･ Th占w avingdisplaylnintertid alcrabs ofthefami liesC hpsida e a nd Ocy podida e m
ayhav e
e v olv e sev eral dm esin theirlin eages, a s s ociated with e xpos ed semi-te - stri al habitat oftheintertidal
e n vlr O n m e nt.
The ev oludo n ofso cialbehaviorsin
.
sendnelcr abs(Bra chyw a:Ocypodidae:Ma crvphrthalm u s)≡
impli¢at1 0nS 丘o m 】m ole cularphyloge ny
Kitau ra,I. , M . Nishida, a nd K Wada
crabs of the gen u sMa c rophthalm u shav ebe enkno w nto edibithighlydeveloped and div ers eso cial
behaviors, s u ch asalo cle an 1ng, fighting and w av lngdisplaybehado rs･ To understand the ev olutio nary
●
pathw ay ofthes e s o cial behavio rs,9 78･pbn ucleotides･equ en ces&o m mito cho ndri al 16SrRN AgeA e$ OfI9
species ofMa c rophthalm u s(llspe cies丘om Japan,6spe cies 触 m Anstr alia andL2spe ci¢s
■&o m Ⅵ 血牢叫,
with2grapsidspecies as o utgro up tax a, w ere an alyzed and re co n stru cted a m olec ularphyloBeny･ The
resultant tre e sho w ed that M ･ laHPo m s(s ubgenu s Ta s㌍a n opla x) w asbr an ched むst, fo
lloふed by M･
boteltobago e(s ubge n usPa ra m a reotis)and the otherspecleS W erethebra n cheds u c c essiv ely, andthatthe
s ubge n u sM a crophthaZm u s and Pa ra m a re oh
.
s w e r epoly phyletic, withtw o s epar ate lineage, r e spectiv ely,
in dic ating ln C O nSisten cies with the relado n shipinferred&o m their m orphological fe attq es･ T he spe cies
having si mi 1ar habitat c onditio n s sho w ed similar m orphological fea加 es tho ugh they ･are n ot
phyloge n etical1yclose relativ e.
Al lo cle amngbehavior w aswi dely obs e rv edthr o ugho ut the gen u sMa cIVPhthalm u s, andphylogen etic
an alysis ofthisbehavio r suggests thatithas ev olv edo n c ein 也eir e arlyhistory ofthelin e age･ Fighting
beha vio rbetw ee n m alesc o uld be classified into graspingfight(M. miloti, M･ ba n z ai, M･ defnitus, M･
japo nicu s, M. bo s ci)and a m -e xtending fight(M･ abbreviatu s, M･ bre vis, M･ c o n v e s u sM･ latlPons, M･
boteZtobago e). Am -e xte ndingflght w as m o re c o mple xbehavio rin c o mparis onwithgr aspingfight, and
the analysisde m o n sb
･
atedthatspecieswitha rm- e xtendingfight ar efo u nd in the m o st an c estr alpartof the
phyloge ny･ T he a n alysis als o rev e aldthat a rm - e xtendingfighthas ev olv edse condarilytw otim esintheir
line age, s ug gesting flghdngbehaviordo es n otbe ar en oughphylogen etic c o mpo n ents･ Waving display
behavior obs e rvedinM a c7VPhthalm u s canbe r oughlydivided into4pattern s, n o n-for w ardv ertic alb'pe(M･
co n?ex s us, M miZloh
r
,
M da r win en si, M･ &fnitu s, M japonicu s, M･ pa c如 s, M･ to m e nto s us),for w ard
v ertlC alb,pe(M. brevis, M. bo sci), n o n-fo r w ardlateralb,pe(M･ ban zai)and for w ardlater alb'pe(M･ e y ato,
M. qu adratu s). The s uperimpositio n of these fotu typesindic atesthat n o n-forw ard later al type has
e v olv ed &o m n o n-for w ard v ertic altype, andforw ard later altype has e v olv ed &o mfor w ard v ertic altype.
T his s c en ario als o appe ar edre as o n able withrespe ct to the behavioraltre nds oftheir cheliped m ov e m e nti
w aⅥ ngdisplay
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田中次郎 :藻類 の 系統分類と生物地理分類学 一
田中次郎 (東京水産大学資源育成学科)
東南ア ジア (タイ ･ ベ トナム ･ フ ィ リ ピン ･ イ ン ドネ シア) に おけるマ ン グ ロ ー ブ汽水域 の多細
胞藻類 の分布 と形態
小堀陽子 ･ 田中次郎 (東京水産大学)
｢ベ トナ ム産ササバ アヤ ギヌCalogloss aleprieuriiの 生殖体の 形態｣ 日本藻類学会25 回大会 (2001
東京)
注目す べ き分類群
1 ･ イ ン ドネシ ア産ホ ソアヤギヌ C. oga sawa ra en sis
イ ン ドネシア , Ser ang叩Is. で採集された標本は, 節間部が細長く , 同 一 平面上で外生枝に よ っ
て のみ分枝を行う事か らC. oga s a w a ra e n sisと同定されたo他の 地域に生育する同種個体群に 比 べ て
小型 で あり, 節部付近で多数の横が生 じる o 節間部は時折, 翼細胞 を欠き柄 の ような形態をみせ
る′o 成熟した雌雄の配偶体と四分胞 子体を含んで い たo
温帯に生育するC･ oga sa w a ra en sisの季節消長 につ いて は, 宮崎ら (19 86)に よ る千葉県木戸川で
の調査や , 田中 ･ 村上(1 996)に よる東京湾の河川, 樫村(1 98)の茨城県木戸川で の調査 などに よ っ
て , 成熟 した配偶嘩の存在比 が極めて低い と報告されてい る事から, 雌雄の配偶体を含むSe rang an
Is･産 の標本はC. oga sa w a ra en sisにお い て は特殊な例だと考えられる ｡
2 ･ ア ヤ ギヌ 複合分析 軒(c. m o n o sticha, C. po stia e, C. sp.)
C
･
co ntin u aとC･ m o n o sh'cha, C･ po stia etま共 に内生枝をもち, 側軸の第 一 中軸細胞の 内側 に周心細
胞が あるo こ の 形質をもつ 分類群は , King and Putto ck(1994)にお い て全てC. c o nHn u aに分類され ,
4亜種が記載されて いた o そ の 後, 飾部の 中軸細胞が童軸側 に形成する細胞列数と藻体の幅か ら,
多列/ 幅広型 はC･ c onh･n u a, 単列/幅広型はC･ m o n o sH･cha, 多列/ 幅狭型 はC･ po stia eと して新たに
種 の 階級 で記載された(Kamiya etal. 1997,19 99)a
K 抑iya etal･(19 97,19 99)に従い , Nakho nSiThaⅡ m ar at(タイ).とGiaoThuy(
ベ トナ ム) , Ben . a
Bay(イ ン ドネシ ア) で採集された榎本 の節同部の長さと晩 節部中軸細胞か ら生じる細胞列数を
測定Lたo また, B占n o a革ay(イ ン ドネシ ア) の 試料には, 極端に幅の広 い個体と狭 い 個体が混生
して･b,
､恵の 鷲, それ らはそれぞれ別 の 個体群と して扱 っ たo･
その 結果 , Nakho nSiTh am m ar at(タイ) とBen6aBay(イ ン ドネシア) の 幅の 狭い 個体群は多列
/幅狭型 でC･Po sb
'
a e･ Ben o aBay(イ ン ドネシ ア)の 幅の広 い個嘩群は単列/幅広型でC. m o n o sticha
で あると考えられた Q しか し位 a oThuy (べ け ム) の 模本は
.
, 節間部の長さと暗ではC. po stiaeと
C･ 7ho n o sh'cha の中間に位置 し, 細胞列数は77%が2 , 3列で多列で あ っ たo こ の結果は温帯に生
育するC･ c o n#
'
n u aE=似て い るが , C･ conb
'
n u aとは細胞列数の ほとん ど4列以上で ある点で 異な るo
その ため, GiaoThuy (ベ トナ ム) 産 の標本は 同定が困難で あり, Caloglo ss asp. と して記録 したo
フ ィ リ ピン ･ イ ン ドネシア の 出現種
'Pbilippm ¢s h do n esia
ー ･2 3■ 4 5 6■ l■ 8
Cate n elld 坤 a e +. - + + +
C. impudica +
C sp一 +
Bo stTyChidten ella +
B. binderi + +
B. r ad7'C an S + + +
Sticto slbho niakela n en sis + + + +
Caloglo ss a a戚 a e7.en S + + + + +
C. oga s m va7. e n Sis + + + +
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1I Bolin a o
,
Lu z onlsl
･ ,
Philippm es, 2. W a w aRiv er, Batangas,Lu z onlsl.,Phihppin es, 3. M hctap
lsl
り
Cebulsl･
,
Phjlippln eS, 41 Be n o aBay, B al i, h donesia,5･ Sera nganlslり Be n o aBay, Bali,
Indon esia, 6･ Jimba m n, Bali, h do n esia,7. Gili叫 Bdi, hdon esia,8. Lab 血m Lalang,Bali,
Indon esia
19 99- 2 001年度科研費報告
束南アジア (タイ ･ ベ トナ ム ･ フ ィリ ピン ･ イ ン ドネシア) における マ ン グロ ー ブ汽水域の多細
胞藻類の分布と形態
注目すべ き分類群
1 , ベ トナム 産Caloglossaleprie u rii(ササバ ア ヤギヌ)
ベ トナ ム のホ ー チ ミ ン市から南方5 0km､ CanGioの マ ン グロ ー ブ林内で採集された標本は､ 内生
枝をもち ､ 側軸の 第 - 中軸細胞 の 内側に周心細胞がない ことからC. leprieu riiと同定された｡ 模本
は体長1. 0- 3. 2m m､ 飾間部の最大幅の 平均 は1 28jl mと大変に小型で ､ 節部から 一 枚喪の 内生枝を
多数生 じるo 成熟 した雌雄の配偶体と四分胞子体を含ん でお り､ それぞれ枝の先端付近に生殖器
官を形成して い たo
Kamiya etaZ･ (1 99 5, 1998)で は､ C. leprieu riiの形態を細胞列数と藻体帽の 二 つ の形質により醍
別 して い る｡ (1) 細胞列数: アヤ ギヌ 属は藻体の中央に中軸細胞を持ち､ 節部にお い て垂線と側軸
に分枝するo 分枝後､
【
主軸の第 - 中軸細胞が外側に 向けて生 じる細胞列数を1列 しか持たない 単列
の グル ー プと2 - 5列持 っ 多列 の グル ー プが ある o (2) 藻体幅: 単列グル ー プe)藻体幅は比較的 -
定して広い が､ 多列の グル ー プの 藻体幅は広 い個体と極端に細い個体がみ られ るo これ ら二 つ の
形質を組 み合わせ ､ ｢単列/幅広型｣ ､ ｢多列/ 幅広型｣ ､ ｢多列/ 惰狭型｣ の 3 つ の形僚が報
告されて いる o
Can Gio産C･ leprie u riiの模本がどの形態-こ含まれるの か明らかにする ために ､ 細胞列数と藻体幅
を測定し､ Kamiya etal. (1 99 5)と比較したo その練兵 ､ 細胞列数は単列､ 藻体情緒0. O7- 0. 2tAmと
幅の 狭 い方に位置 し､ 3 つ の形態の いずれ にも含まれ ない 単列/ 幅狭型で あると考えられたo
2 つ の 形質は ､ 培養条件によ っ て は 一 部が参列型 にな っ た､ また､ 幅広型 の藻体幅が0. 2- 1. 2m m
まで変動 した (Kamiya etal. 1 99 5) とあるo その ため ､ C an Gio産の模本は報告され て い る 3 つ の
形態いずれかの 生長途中の もの で はない かと推測 したo
2 . ベ トナム産C. becc a rii
ベ トナム ､ Can Gioで採集された試料にだけ見られた｡ C. bec c a riGま内生枝をもたず､ 節部付近
の翼細胞か ら不定枝を形成する｡ その ため節部から3本以上 の枝が出るように見 える｡ 藻体は節部
でくびれ るo これ らの形質はC･ oga s 抑 a ra en Sisお よびC. stij"
.
tataと共通するが ､節間部の 長さと幅､
主枝か ら側枝の 出る角度な どが異なるQ
3 ･ イ ン ドネシア産ホ ソア ヤ ギヌC. oga sa w a ra en sis
イ ン ドネ シア ､ Ser ang anIs. で採集された標本は ､ 節間部が細長く ､ 同 一 平面上で外生枝に よ っ
て の み分枝を行う事か らC･ ogaチa W a ra e nSisと同定されたo 他の地域に生育する同種個体群に比 べ て
小型で あり､ 節部付近 で多数の枝が生 じるo 節間部は時折､ 翼細胞を欠き柄の ような形態をみせ
る ｡ 成熟した雌雄の配偶体と四分胞子体を含んで いた｡
温 帯に生育するC. oga s m va ra e n sisの季節消長 に つ いて は､ 吉崎ら(198 6)による千葉県木戸川 での
調査や ､ 田中 ･ 村上(1 99 6)による東京湾の河川､ 樫村(1998)の茨城県木戸川で の調査などに よ っ
て ､ 放熱した配偶体の存在比 が極めて低い と報告されて い る尊か ら､ 雌雄の配偶体を含むSer angan
ls.産 の標本はC. oga sa w a ra eわsisにおい て は特殊な例だと考えられ るo
4
･ ア ヤ ギヌ 複合分類群 (C. m o n o sticha, C. po stia e, C. sp.)
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C･ co ntin u aとC. m o n o sticha
,
C. po stia eは共に ､ 内生枝をもち ､ 側軸の 第 - 中軸細胞 の 内側 に周心
細胞があるo こ の形質をもつ 分類群は ､ King and Putto ck(1 994)にお いて 全てC co ntin u aに分類され ､
4亜種 が記載されて い た｡ そ の後 ､簡部の中軸細胞が主軸側に形成する細胞列数と藻体の 幅か ら､
参列/ 幅広型 はC･ c ontin u a､ 単列/ 幅広型はC m o n o stichal 多列/ 幅狭型はC. po stia eと して新た に
種 の 階趣で記載された(Kamiya etal, 199 7,
.
199 9)a
Kamiya etal･ (･199 7, 1 999) に従 い ､ NakhonSiTham m ar at(タイ) とGiaoThuy (ベ
･トナ ム) ､
Be n o aBay (イ ン ドネシア) で採集され た標本の節間部の長さと幅､ 節部中軸細胞か ら生 じる細胞
列数を測定 した. また､ Ben o aBay(イ ン ドネシア) の試料には ､ 極端に幅の 広 い個体と狭い 個体
が浪生 して いた の で ､ それ らはそれぞれ別 の個体群と して扱 っ た o
そ の結果 ､ NakhonSiTha m m ar at(タイ) とBen o aBay(イ ン 下ネシ ア) の幅の狭 い個体群は 多列
/幅狭型でC. po stia e､ Ben oaBay(イ ン ドネ シア)の幅 の広 い 個体群は単列/ 幅広型でC. m o n o sticha
で あると考えられたo しか しGia o･TLuy (ベ トナム) の標本は ､ 節間部の 長さと幅で はC. po stia eと
C m o n o sticha の中間に位置 し､ 細胞列数は77%が2 ､ 3列で多列 で あっ た｡ こ の 結果 は温帯 に生
育するC･ c ontin u aに似て い るが､ C. cpnh
'
n u aとは細胞列数の ほ とん ど4列以上で ある点で異なる 0
その ため ､ 瑞 aoThuy(ベ トナム) 産の標本は 同定が困難で あり ､ Caloglo sa sp . として記録したo
タイ ･ ベ トナム ･ フ ィリ ピン ･ イ ン ドネシ ア の出現種
Thanand Vieha m Philpp甲eS hdo neSia
ー 2 3. 4 5. 6 T 8 9 .ー0 1ー 12 13-ー4
Ca 物 e])a mba e + +■ + 十
･C,jmpudz
'
ca +
■C.
.
sp,. +
a tenclZa ' +
B.:b由由由 + +
:
Bi.
'ねdz
.
a.b2S
+ + 十 + +. +■ +
L m a.: +
SiictQ療h喫iaAela 撃 車.I + + + +
S;'hooke搾 +l+ + +
･Cq:室oglqs s ab飾幽l鄭重 + + .+
C,.嘩熟a孝re.nS■三 I ■ + . + + +■. 十 + ■ +■ ･+ +
C.. 那 昭 和 e n Sis + +. + + + + + + ■. + +
C. becc an
'
z
'
+
C. Zepn
'
e u n
'
i. + + + + 十 . + +
･C m onbs#bha + .+ +
C. カosiiae . E] + .-+ + + + + +
C sp. 十
1･ NakhonSiThaJn mar atTh ailand, 2･ East St mt Thani,Thailand,3･ Tapee River, SuratThani, Thanand,4･ GiaoThuy,
Vietnam , 5･ C皿 Gio, Vietn am, 6･ Do nsNai Riv er, Ho Chi 旭Ⅰ屯 Vietnarn, 7･ Bolin ao, Lu z onlsl･ , Phihp pines,8. Wa w aRive r
,
Batanga s,L悦 Onlsl･ , P 姐ip phes,9･ M actanIsl･, Cebulsl･,Phihppin es, 10･ Benoa Bay'Bali, h donesia, 11I Seranganlsl･
,
Be n oa Bay, Bah, hdon e sia, 12･ Jimbara n, Bali, h don esia, 13･ Gi 血an uk, Bali,hdon esia, 14･ Labuhan Lalang,Bah,
h donesia
以下 に, 本研究で採集された標本の番号と採集地, 採集日時をあげる ｡
模本番号 採集地 採集日
タイ
77 22 Nakho nSiTharnm ar at(m angrove) 1 9 99/5/6
772 3 Nakho nSi Tha m m arat(m angro ve) 1 9 99ノ5/6
7724 Nakhon Si Tha mmar at(m angrove) 1 99 9/5/6
1 8
772 5 EastSt坤 Thami(m angro ve).. l9
99/5n
7 726 EastSw atThani(m angro ve) 1999/5/7.
7727 EastSuratT ha ni
,(
mangro ve) 1~999/5r71
7728 ･EastS一mtThani(mangrov e) l99/5〃
7729 EastStLratTh 血i(m angrov e) 1999/5r7
77 3 0 丑ast Stu.at Tha ni(m angro ve) 199/5r7
7733 BastStmtThani(m angrove) 1999/5n
7734 E
■
ast St mtThani(m a ngrov e) 1999/5!7
77 35 Bast Sw atThani(m a ngrove) 1999/5/7
7 7 36 TapeeRiv er(mangrove), S町 atTha ni 1999/5r7
7737 Tape eRiver(m angro ve), St mt
'
Thani. ･1999/5r7
7738 Tape ekiver(m angro ve),suratThard 199/5r7
べ
.トナ
ム
774l Gi去oThuy(m ando vS) 2000/7/18
7742 Gia oThui'(m angrove) 20 0 0/7/1S.
7 748 GiaoThuy(m ang;owe) 20 0/7/1 §
7749 GiaoThuy(m angrove) 200/7ノ1 9
775 0 Giao m uy(m angrove) 2000/7/1 9
7
′
75l GiaoT huy(m angrove)
■
. 2000/7/19
7752 GiaoThuy(m angrove) 2000/7/19■
77 5 3 GiaoThuy(han如ve) ■20 00nhO
77 54 Giao Thuy(m angrove). .200O/7J21
77 56 GiaoThuy(m a ngrove)_ 2000/7&1
77 57 GiaoThui(m angrove) 2000/7h 1
7 75S GiaoThuy(mangr ove) 200 0/7a1
7 75 9 ･GiaoThuy(m angrov e) _2 00 0/7f21_■
7760 Gia omuy(m angro ve) 20()0/7乃1
7 761 CanGio(m angrove) 2 0-0/7a5
7 762 CanGio(m a ngroセe) io o o/7a5--
776 3 C anGio(m a ngrbve). 20Oo/7乃5.
7764 C an 蹴o(m angro v e) .2000/7J25
_77 66 C an &q(m angro ve) 2 0 00/7乃5
77 67 C anGio(m angro ve). 2 0 00/7/2 5
77 68 candio(m angrove) 20 00/7f25.
･77 71 can由o(m angro v e) 2 00/7/2 5
77 72 Can 瑞o(m angro v e) 2 00/7/2 5
77 73 Can Gio(m angrote) 200/7/2 5
7 77 4 CanGio(mangro v e) 2 00/7/2 5.
7 77 5 Can Qb(m angr ove) 2 00/7a 5
7776 Can Gio(m angr ove) 200/7D5
777 7_ C anGio(m angr ove) 2000/727
7 78 Can伐 o(m angro ve) 2000/7a7
77 80 Can Gio(m angro ve) .200 0/7/27.
77 82 Can Q o(m angro ve). 2 00ノ7ノ27
77 83 Can Gio(m angrove) 200 0/727
7784 Can Gio(mangro ve) 2 00/7/2 7
7 7 85 Can 鋭 o(m angrov e) 200/7/2 7
7 7 86 Ca nGio(m angrove) 2 0 0/7/27
7 78 7 CanGio(m angrove) 2 0 00/7/27
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8 04 6 Gia oThlly(m angrove) 20 00/7/19.
804 7 Giao.Thuy(mangro ve) 2 00 0/7/19
8048. DongNaiRiv er 2 00/7/28
フ ィリ■.ピン
･80 5 0 畠olin ap(m angrove),Lu zonⅠs. 2000/12/12
805 1 Bolinao(m angro ve), L&onls. 2000/12/12
8d52 B91inao(m angro ve),Lu zonⅠs. 2 0 0ノl2/12
80 53 Bolina o(m angrove), LuzonⅠs.■ 200/1 2/12
80i4 Bp1inao(m angrove), LuzonⅠs. 2000/12/12
8055. -Bolin?o(m angrpve), LuzqnⅠs. 2 0 0/12/13
80
'主6 Bolin aoJ(7na ngr.V e),Luzムnls. 200/12/1 3
80 5j Bdlin ao(mangro v e),.Lu zonⅠ
s
.
200/1 2/13
So5g. Bolin ao(rnBLngrOV et),Lu zonⅠs. 20 00/12/13
名05 9 Bo1inao(m an&o ve),IJtizonⅠs. 20 0 0/12/14
8 060 Bolin ao(hangrov e),Lq zbnⅠs. 20()0/12/14.
8 06 1 Bo1ina o(mangro ve), Luzdnls. 20 0 0/lヱ/1 4
8 06 2 Bo1inao(m angrqve), Ltuonls. 2 00 0/12/14
8 06 3 ･Bolinao(m angr9Ve),_
Lu zonⅠs. 2 00 0/12/1 4
806i W aw aRiver, Batangas, Lu zbnⅠs∴ ･2000/12/l 6
80¢5 W aw aRiver,Batangas{Ltu on■Ⅰs. 2 00 0/l2/17
go6 甲actan Ⅰs.(m apgrrove). , CebuⅠs. .2 00 0/12/19
806 7■ M aGtanⅠS.(m 撃giTOVe)..
, Cebu
■
.Ⅰs, 2PO O/12/19.
80 68/ M a申a n*,(m angrrbve)..;CebuⅠs. 2OO O/12/19
80 69 ■
~
M a占ta nⅠs.(m angrr ove). , cebuⅠs. 2OO O/12/19
■807 0.
■ MactanJⅠs.(甲ggrrOVe):, C叫 Ⅰs. ･2 0 00/12/19
807l M actan-ⅠS｢(m撃grrO V e). ,CebuⅠ芦. 2 0 0O/12/19
8072~ *ctpn_
Ⅰs.(m angrro ve)" cebuⅠs. ･2 0 0P/12/r9.
イ ン ドネシア
8260: Ben9aBay(mangrove), B越 20O1/8/26
･8261 B益Q.g白ay(m angro ve), Bali .2 0 01/8/26
82■62 由益o aBay(m angro ve), B;1i 2 0 0 1/8a6■､
82 63 ･'Benp岬 ay(m angrove), Bali 2 0 0 1/8乃6
82 64 B占ふoaBay(m angro ve), Bali 2 01/8戊6
･8ヱ6 5 ■.J如ba ran(be ach), Bah 20 0 1/8a6
826 6 由enpa Bay(m angrove), Bah 20 0 1/8/2 6
8?6 7 Ben oa.Bay(m angro v e), Bali 20 0 1/8/2 6
!26 8 Jimbaran(be a ch), Bali 20 0 1/8/26
826 9 Ben oaBay(m angrove), Bah 20 0 1/8r26
8270 Ben oaBay(m angrove), B ali 201/8/2 6
827 l BenoaBay(m angrove), Bah 20 0 1/8/2 6
827 2 Ben oaBay(m angr ov e)⊇ Ba止 20 0 1/8/26
827 3 ･se ra nganⅠs. , Ben oaBay(m angro ve), Bah 200 1/8/2 7
8?7 4 SeranganⅠs. ,Ben o aBay(m angr o v e),Bah~ 20 0 1/8/2 7
8275 SeranganⅠs. , Ben o aBay(m申grov e),Bah ■20 0 1/8/2 7
8276 Sera nga nls. , Ben oa Bay(m angrove),Bali 200 1/8/2 7
8277 Seranganls. , Be n o aBay(m angro ve),Bali 20 0 1/8/27
827 8 Seranganls. , BenoaBay(m angro ve),Bali 20 0 1/8/2 7
8279 SeranganIs. , Be n o aBay(m angro ve), Bali 20 0 1/8 乃7
8280 Ser anganⅠs. , Be n o aBay(m angro ve), Bah 2 0 0 1/8/2 7
2 0
828 l SeranganⅠs.,Ben o aBay(m a ngrove),Bah 20 01/8戊7
82 82 seranganls.,BenムaBay(m angrove),Ba払 2001/8/27
8283 Seranga nⅠS.,BqlO aBay(m a ngrove)去Bali 2001/8/27.
8284 SeranganⅠs:,BenoaBay(m angrove),Bali 200 1/8 乃7-
82 85 Gihm a mk(mangro ve),Bali 201/8/29
8286 Gi 血anuk(m angro ve), B ali 2001/8/29
8287 Gihm a nuk(m angrove), B ali 2001/8/29
82 8 ･Gi hamk(m angrove), Bali 201/8J29
8289 LabuhanLa1ang(m a ngro ve), Ba近 2001/8/29
8290■ Ben oaBay(m angrove), B ali 201/8/31
■8291 ･Be no a~Bay(m a竺o Ve), 由. 2001/8/31
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塚越 哲 ･ 池谷仙之 : 介形虫類の 生物地理
貝形虫類に関す る報告
研究史
東南ア ジア周 辺の 海生異形 虫類の 研究 は､ 今日まで船舶か ら試料採集をする浅海域の生物相を
記載する研究が ほとん どで あり ､ Br ady(1868) に よるジャ ワ島周辺 の異形虫類相の記載に は じま
るD Brady (1869) 臥 翌年 ､ 香港か らも貝形虫類を報告 し､ つ づ い て ｢チャ レ ン ジャ
ー ･ レ ポ ー
ト｣ で ジャ ワ ､ フ ィリ ピ ンか らの 報告 を行 っ た (Br ady,1880) が ､ そ の後2 0世紀半ばまで は こ の
地域で の 研究はなされなか っ たo 20世紀に入 っ て か ら､ Kingm a(1948) がイ ン ドネシ ア諸島の地
層 (中新世中期か ら鮮新世後期) から化石異形虫類の 記載を行 い ､ また Keij(1954) が フ ィ リピ
ン周辺 の貝形虫類の記載を したB 198 0年代以降､ 東南アジア の貝形虫類相に 関する研究が相次い
だo まず､ 東 シナ海を W ang&Zha o(1985)によ っ て ､ マ ラ ッ カ海峡を Whatley& Zhao(1987,198)
が, マ レ ー 半島の河川お よび 内湾部を Zha o& Whadey(1989)が ､ またシ ン ガポ
ー ル とカリマ ン タン
島西端間の 陸棚を Mostafawi(1 92)が報告 したo 陸棚以外で は ､ Whatley & Watso n(1988)がサ ン ゴ
礁 し Whatley (1992) が ､ 酉太平洋の水琴1,2 00m - 4,2 00m の海底 の 員形虫類を報告 したが ､ いず
れも予 察的なも の で ､ 貝形虫類相 と して の記載は なされて い ない ｡ 特 定の 分類群に つ い て は､
Ne o sin o cythe re､ Krithe､ Pa rakritheI Gbphido cythe re､ Euq,the ru raゝ He m lj,a ra cytheridea等 の 記載報
告がある ｡
問題点と本研究の 役割
本地域にお ける貝形 虫研究 臥 Whatley& Wats o n(1988)を除き､ 船舶を用 いて 底質試料を採集し
たもの で ある. そ の ため ､ 種多様性 の高い潮間帯に棲む異形虫類の報告は皆無に近 い o また ､ こ
れまで の研究は､ 堆積物 中に凍る異形 虫類の 遺骸を扱うと いう特性から､ すべ て石灰質の背 甲形
質の み の記載報告で あり､ 分類学的 に多くの 情報を有する付属肢や交尾器 などの軟体部に つ い て
の 記載が欠落 して い るo
本研究で は ､ タイ ､ マ レ ー シア ､ ベ トナ ム ､' フ ィリ ピン , イ ン ドネ シア にお い て ､ 生体標本 を
得 るため に潮間帯 を中心とした試料採取を行 い ､ 試料は乾燥試料と務浸革料とに分けて保存され
た｡ 液浸試料は ､ 軟体部観察の ため に適 した標本を抽出することができ るo これ により ､ 潮間帯
生見形 虫類に つ い て ､ 種 レ べ†レで の分類
･ 記載を高い 精度で行 い ､ 本地域内外の 貝形 虫類 の 比較
研究を行 っ て ､ 生物地理的な考察をする こ と を目的として い る ｡ また ､ 本地域で は手付かずの ま
まに なっ て い る間隙性異形虫類の 試料も採集 した ので ､ これ に つ い て も今後記載して ゆく｡
タイお よび マ レ ー シア (199年 5月 および 11-lュ月)
生体として産出した種は少 なく ､ ほ とん どが遺骸と して背甲の みが産出した｡ 但 しまだ検鏡が
終了 して い ない試料も多数ある の セ､ 今後新たに付け加 わる可能性 は残されて い るo 4 種中 3 種
は ､ フ ィリ ピン と共通 してい る｡
遺骸群集としては非常に種多様性が高く ､ 船舶で採集された Mostafawi(1992)で報告 された群集
と共通する種が多い ｡ これは多く の 貝形 虫類の 生活場所が ､ 潮間帯よりも深 い とこ ろにある こ と
を意味して い る可能性がある｡ 生体として (軟体部付で) 産出 した種は以下に示す4 属 4 種 が確
零 されたo
Lo x o c o n chailZljebo rgii(Brady,1868)[99II19-1】
Mutilu s?v a rio n atu s(Hartm an n,1978)[99111 9-1]
Ta n ella gla cilis(K血gm a,194 8)[991119-1]
Xestolebe ris sp. I(han aii- type)[991119- ,5 -3-2]
[】内は産出した試料番号 (以下同じ)
ベ トナム (200 0年 7月)
試料採集の ほ とん どは ､ ラ グ ー ンや マ ン グロ ー ブ湿地帯等 ､ 塩濃度の 低い水域にお いて 行われ
た o これ らの水域で は貝形虫類相はきわめて貧相 (多く は遺骸の み産出) で あるo 遺骸を含 めた
2 2
異形 虫類相と して は､ Mostafawi(1992)で報告された分類群と共通するもの が多い o 生体として(軟
体部付で) 産出した種 は以下に示す9属12種が確認 されたo
Alo c opo cythe71e?sp. 1[000719･2]
Callisto cylhe re sp. 1*[000719-2]
Caudite ssp. 1【000728-3]
He micytheri& a cm 2Cellata(Br ady,1868)[000719-2]
Lo x o c o n cha geo rgeiHarbn a n,197S[000728-3]
Lo x o co ncha?p･ 1[000719
･2
,
0 0720-2]
Mutilu s?v a rzo n･alu s(Hartm an n,1978)[000728･3]
Ne o m o n o c e ratin a sp. 1[000726･3]
Po ntoq)there sp. 1[000728-3]
7Ta n elZagla cilis碍血gm a,1948)[00 719-2]
Ta n ella sp. 1*[000725-1]
Ta n ella sp. 2*[000726-3]
*印は ､ 未記載種である可能性が特に高い もの (以下同 じ)
フ ィリ ピン (2000年12月)
生体と して (軟体部付で) 産出 した種は以下に示すとおり ､ 13属 16種が確認されたQ､こ の う
ち 2 種は赤道を挟ん でオ ー ス トラリア北部まで分布が広が っ て い るo また∴日本国内と共通種は
見られなか っ たが､ 属 レ ベ ル で は ､ 13属中9属が共通 して いたo
BairdoFPilataports a m s o n e n sisHartm an n,1978loo1214･5]
Ca udl
'
te s sp. 2[0 01214･2,001214･3,0012 4-5】
qprideis?sp. 1【001 212-5,001216-1】
Cythe710 m O rPha sp. 1*【001 212･3r
Lox o c o n cha sp. 2(u ra一 触 e)[001212･5]
Mioq prideis spin uZo sa(Brady,1868)【0012 12-4]
M uiiZu s?v a rio n atu s田aftm a n n, 19 78)【00121 4-2,0 01214･5, 001214-9j
M utilu s･?sp･ 1(spin e一 切 e)[001214-9]
Neo n esi 滋a sp･ 1(elo ngate･ type)【001214-9]
Pa raku rithella sp.loo1212-4,001212-5]
Propo nto cJPris sp･【001212-5, 001 214｢2,001216-1,001216-2】.
*inileberis sp･ 1*[001212-3,001212-4,00121 2-5]
TaneZZa gla cilis畔i喝 m a,1948)【001212･4,00121 4-3]
Ta neZla sp･ 1*【0 012 14-2, 001214･3]
Xestole be ris sp･ 1(han aiiヤpe)[001 21 2-4,0 01 214-2,001214･5]
Xestoleberis sp･ 2(鮎t･b7Pe)[001214･9]
イ ン ドネシア (2 00年革19月)
タイ (マ レ ー シア)､ ベ トナム ､ フ ィリ ピン に比 べ ､ 外洋性環境で の採集地点が多く ､ 種多様性
も高い o 以下に示す1 2属 2 2種が､ 生体 (軟体部付) で確認 されたo こ のうち4種は ､ オ ー ス ト
ラリア北部か ら Hartm an(1978)によ っ て報告 されたも の と 一 致した.
CaZZisto cyiheresp･ 1(s m alukobu-type)[010904-1]
Ca udl
'
te s e x m o uthensis Hartm an n
,
19 78[O10904-5]
Ca udite ssp, 2[01 0831-2]
Ca udites sp. 3[01 083 0-2]
Cytherelloide ako egle riMostafawi,1992[01 0904-1]
Keljiabo rn e o en sisMostafawi, 1992[010904-1]
Lo x o co n cha ge o rgeiHartm an n,1978[01 083 0-2,01 0904-2]
Lo x o c o n chail7jebo rgii伸r ady, 18 68)[010 830-2]
Ma c ro cJPrissp. 1【O10831-2]
Mutilu s?au stralien sisHarta m an n
,
19 78[010830･2,010904-1]
MuH'lus?v a rion atu s(Hartm an n,19 78)【O10830-2,010831-2, 01 09 04-1,010904-2]
Mutilus?sp･ 1(spin e一 切 e)[01 0904-5]
Mutilus?sp･ 2(fos s a- type)[010831-1]
Ne on esidea sp. 2[01083ト2,010904-5]
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Pa rado x o sto m a sp1.(m ar u戊u ro･type)[010 831-1, 010831-2]
Pa rado x o sto m asp. 2(m ar und-b,pe)【010 831-1,010831-2]
Ta n ella sp. 2[010902-1,010904-2]
Triebelin a sp. I[O1 0904-1]
Xestolebe ris sp. 1(ban aii-b,pe)[010831-2,010904-1]
Xestolebe7･is sp. 2(flat- type)[01083I-2]
Xestole乃e Yissp. 3(m ar u-tpe)[01090313,010904-5]
Xestolebe7･is sp. 4(dae n瓜uro -type)[01 0904-1]
まとめ
タイ/ マ レ ー シ ア ､ ベ トナム ､ フ ィ リ ピ ン ､ イ ン ドネシ ア 各地域間の類似度を考察する と､ 未
検鏡の試料が存在するた め結論する こ とは できな いが ､ 上記デ ー タ ー の範囲内では､ イ ン ドネシ
アとフ ィ リ ピン 間で 5 種が共有されて最大で あるo また､ イ ン ドネシ アは ､ オ ー ス トラリア 北部
と 4 種を共有して い る ｡ もちろん ､ タイ/マ レ ー シア で未検鏡試料が多い こ と､ ベ トナ ム で はラ
グ ー ン 性の 地域が 多か っ た こ とな どを考慮すれ ば､ こ の結果をそ のまま受け入れ る ことは できな
い
o
種 レ ベ ル での 同定の ために は ､ 何れ の種も軟体部の解剖学的情報が必要で あり､ 今後解剖 を進
めて ゆく 予定である . また､ 背甲形質の みで記載された既知種をこつ い て は ､ 軟体部形質をふく め
た再記載が必要で ､ そ の ために はタイプ標本と比 較が必須となるo
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M icropale o ntologia,19(3):327･3 66.
Whatley, R.
rC･ a ndQ･ - H･ Zhao,1988･rRec e ntOstrac oda of theM alac c aStraits,Part(c o ntin u atio n). Revista
Espa五oladeM icr opale o ntologia, 20(1):5-37.
Z ha o
,Q･ - H･ andR･ C･ Ⅵ租atley,19 $9･ Re c entpodo copid Ostrac oda oftheSedili Rv er andJas onBay,
so utheaste rnM alayPeninsula. Micropale o ntology, 35(2):16 8-1 87.
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タイ 貝形虫サンプルリス ト
SaⅠ叩1e Date LocarityNa m e Depth■Enviro n m ent,Type ofsaple/ Sa mplin貞
No. (Ⅰ
.
99) (c m2
･>-
hstru m entorType of SampleS
5- トl ■May1 Mouthof male SapSongkhla,.Songkhla,.
Tha皿and
1 50 Clay-silt;tmd壷j軸 7 編毒草
5_1_2 May1 Sami1aBeach,n earSon卿 a,Th姐and ･Sand
■
am■ongrockS, alongs andbi左chi
･ algae/ Ha ndsa mp1ing
5-2-
.
1 May2 N of Kar onNoi Beach, RelaxBay, S- W
ofPhuketⅠs., Ⅵlai1a nd
150 Sa nda m ongrqcks,r o ckyshore 佃 -n et
5,2-2 May2 N of Kar onNoi Beach,RelaxBay, S- W
of PhuketⅠs. ,Th ailand
Gravelybeach, algae&ttachedon農raVels
/ Handsamわhg
5-3-1 Maya KaLlmBeach,S- W of Phuketls. ,
Tha丑and
Sanda m ongcorals/ H- n et■
5_3-2 Mqy3 KaL 皿 Beach, S⊥W of P h ketⅠs.i
･T ha山and
10 Tidepoo1,r o味ysho.re;algae/Ha nd■.
至聖Pling
5 4-1 May4 CapePan Ⅵ租, S-EofPhl血etⅠs. , Thailand 900Clay崩th~shem■sa nd'tmder子e他JB二neI.
i-4-2 May〟 M ai PhaiCapeBa mboo,Eof Si収aeⅠs.,
S-E ofPhuketⅠs.
,
Thailand
30
I
Sand bea血 / H｢n et
5Jl-3 May4 100m off Nai YangBeach,N-W of .
PhuketⅠs. ,Thanand
･50I15O S血dふ血bng cora1壷/A-n占t.
5-5-1 May5 馳a mⅠs. ,30km S-E of P h ketⅠs.,
Thaユand
■100JCoralreef;algae/Handsa mp払g
5_5_2 M ay5 500 m W ofr馳 amⅠs. , 30 km S-ヱdf
So ngkhla,Th ailand
70 Silt'wi晦shinsand,straitp/A-n et
5-6-1 May'6 50 0m offPha n 孤gBay,Pak Phan甲g,
Thailand
5 0 ClayeySand, 血 u也bflago o壷i
､扇-hat
5-6-2 May6 100.m offPhan angBay,Pak Phanang,
Tha凸aJld
･5O Clad?シsand,
'由otxhof hiooi-_確 率
5-7-
.
I . May7 MouthofChaberCh珂雄岬l,.T 盛ie
n Tong,
Surat T hanl, Thailand
Chywi ths en 在agm義郎垂'g/bah.i
:
H -net
5-7.2 May7 Mouthof TaPIRiver,BanPak Nam;
St mt Thami, Th ailnd
3 0 Clay, M
-/angrov盲/B義壷.■■
5-.lO-I MaylO Tak BalBeach,BanSalaM hi{3.4km S-E
of Narathiw at,Th ailnd
30 -40 Sandn ear~r6ckylPief'1B/轟竃､.
FI
5-10-2 MaylO TakBalBeach,BanSalaM ai,3.4km S-E
of Narathitvat,T h nand
S血db6a血J司壷義一.._-
5-10-3. May10 Tak BalBeach,BanSalaM紙 3.4km S-B.
of Namthiw叫 T hailand
40 0 Undef
l
bhdge on cuh ra]po耳d/Bidet
5-1 1丁1 Mayll Mo uthofT ha ChinRiver,S of Satun,
′Tha丑and
C1戦 m 鞄 匪車重蒔車 罷het
5-ll-2 Mayl l Off ThaChinBay, S ofSatu n,_Th ailnd 1()00∴ C■18y/B義義.=
991 11 9-1 No v. 19 Ne arMarine stador mE ofSiChangⅠs▲,
･7 7km SOe of B冬迫gkok,Thailand
Tidepob1,r o ckyshote/H-n et
99 1119-2 Nov, l9■NearM血由le.S触 orunE ofSiChangⅠs.,
′77 km SOe ofB由gkok,Th ai1血d.
白ahd b壷c:hiH-n et
99 120-1
a
No v
.
2 0 T amPangbeaGh, W ofSi.ChangⅠs. ,.
Tha皿and
■Sand:a mong 叫 1`1迅 bed/ H-n et
99 112 0_1
b
.NoV. 20 TamPangbeach, W ofSiChangls. ,
Tha止and
Tidepoo1/H-net
9 912 0-1
C
･No v. 2 0 T am Pangbea ch, W ofSiChangls. ,
TⅠ1anand
50 SandJamOngrOCks, s ublitoralzone/
H_net
9 91 123-1 Nov. 2 3 Mouh ofLaep Yang,N -E ofPhuketⅠs. ,
Tllanand
1 00 C-s and, Ma ngr o v eB -net
9 912 3-2 NoV ..23 之00m off E 血BangSai, N-E ofPhuket
Ⅰs. ,T h iland
30 Seagrassbed/ H-net
99 11 23-3 NoV. 23 10 0m off nBangSai,N-E ofP h ket
Is.
,
Th ailand
5 Seagrass(Enhalus a co r oz
'
des)bed/
H-net
991124-1 Nov. 2 4 CapePan wa,S-E ofP h ketⅠs. ,T h 凸and Seagrass(Cym odoc e arotu mdata)bed /
H-n et
991 12 4- No V. 2 CapeP皿 W a,S- o b et s. 弧d Cora ee cs a nd am o n c a / 土
9 91 124-3 NoV. 2 4
つ
Leam PhapPha, S-E ofPhuketls. ,
Thauand
5 0
, ー g Or S - n e
Coralreef, c- m . s and am ong c or als/
H.n et
991 124 4 No V. 24 Lea mPhapPha, S-E of PhliketⅠs. ,
Thailand
2 0 Coralre efT
,
c
. sanda m ongdeadcorals/
班- net
99 11 24-5 No V. 24 Lea mPhapPha,S -E ofPh ket ls. , 1-2 Mudnat/ H_net
2 5
Thailand
991 26-1 Nov. 25 ･Ban K han, TungKu,3.5km.S
-E of.
Tr 孤g,Th頑 and
i M angrove, m ud flat/ Y-spoon
99n26:2～.No v. 之5･斗e由 Yo野
■
ちgm,BanKo Mhk,3.声km＼
S
.
-B of Tr ang三Th ailnd■
Se agrassbed/ H-net
･■≡991126_3 Not. 25 監岨ong 馳 3.5■km S-i.
bf Tran豆,
■tb血and
300 Mangrov e.
creek, m -f. s a nd/ B- net.
9911264 ･No v. 2-5 B 血Khuap,T血g.Ku, 3.5km S-Eof
Trang, Th ailand
2 00 M angrove creek / B-n et
99112B-1 No V. ユ8 Tanju gB unga,N co astofPinangⅠs. , Strea m m6uth, algaewithc- m . s a nd/
Malaysla Handsa mpling
991 128-2 Nov. 28 Moud1 0f軒eap, TanjungB unga, N GOaSt strea m m o uth,bbtorn s edim ents,c- m .
ofPin angI岳ニ, M 山aySia sand wi th.d血tus/ H-n et
99128-3 .No v⊥皇8 TanjⅧ g革叩ga, N co astdfPin angⅠs. , ･strea m,2 0m upper course&o m28-2,
Malaysia m uddysu ld/ h-net
99
,1128A.Nov. 2衰 TaQj叩gB血ga,.N c oastof P ina glsワ Strea m,Underbddge,30 m upper
M alaysla c ou rs e舟o m28-3/ H-Net
99 112 9_I No v. 29 ■紬 m■o'ff†a n3
'
ungB unga,N c oastof
PinangⅠs, , M由aysla
.ー3 0 Beach, 氾nd / H-Net
26
72
ベ トナ ム 貝形虫サンプルリス ト
Sa mple Date- Localib' Na血e Depth EnviroⅡm ent, Type ofSample /Sa mpl
mg
No.. (≧000). (cm)
■■ hstn m errt
19,1 1._.Ju1ニー1
■9--QuangThahhToh1,鞄eProヤ. ■3O-. Lago9n, Se agraS岳bed瓜 net
-6o萱.119主要? :.JJd. 19. Qhbng nlpanhToⅥぬ,■.HuePr6v. 2o Lagoon,.Sahdymud 作トn et■
■舶O19-き . Ju1, 19 Thu n血 To wn, 払1eProv. 20 Lagoo n,.Mud瓜
-net
000720--I 血1. 2()Dam cauH aiisEof HueCibf 100LLagoo n, Mud一個
-n et
00O72o-2 Jul. 2 0 Dam Cab由ai,SE占f Hue City 3 0
■ Mouthof1喝0 0n, S aridy mud侶 -n et
OqO7 20-3. 九1. 2-0 Dam CadH ai,SE ofⅠ血 e Cib, 3 0 Mouthoflago on, Sandbhik, Coar5 e S and
/(Ⅳ)
0 0072 1-1 ･Ju1. 2 1 Dam LangCo 100 Lago on, SeagraSsbedJB
-net
OO721-2 ･Jul. 2 1･~Dam LangCd 30 Mouthoflagoon, Mud/ YTSPO On-
OOO7iト3妄. _J 止
~
2 l DmiLang■Co- 20 M outhof払goon,S andbeach, Mediu m
Sa nd/(Ⅳ)
o6_Q
/721ヰ ･~Ju1. 21 Da mL血g Cb(east占o ast) 2O .Lagoon, Mud/Y
-spo on
o()■o72'5_1 血l. 2 5 DongHoa..
<5
､M 血grov e■cr占ekof thelo申r re aches,
･ Mud/Y-spoo n
ooO7乏5｣皇 ･Jul. 25､･DongH
-oa ･
≒.<5 JMangrov ecrcekofthe middle reaches,
Mud/ Y-Spoon
oOO7i5-3 Jd. 25 Dons.恥左
■~.<5 M 印grOVe Greekofthe upp匂:reaCh由,.
-Mvd/ Y-spoon-
Odo126-1-
≡
Jbl. 番■-C;痘~Cio ∴26■雷ishing po止, OutSid&ofleve e,.油 ddy
-.-shld/Y
-spoon
■.o60 海6+亘妻 三■:葡重.■夢■/
7
I/:C 毎
~菰6-:■. ･<5.'FiShin.g port,Ⅰ由ideqfleve6, Mh d /■
Y- 印90h
豆6軍■.
;
･′L,
■~冠:夢
二■
;･.重義.C量Q:
: ∴泊~■もag.Q6halbeach,Q qshore/side,Medium
LS 狐d/ Hーnet
.
:■.頗O.海6華
1
:■滝l..}6
'
:.:･.
=C痕電喜右
:
10～ Lqgo瓦a1.韓ach,Landside, Mediu m sand
/環海et
国i:=;? テヨ頑.
:
_-2g
':I.-,.
≡海面雪面転準o■, 簡海軍敵 ■豆o
:
.■1畠壷.a転ach;Medium -c o a rs e sdnd/(甲)
:…~■■Jd三重.上■
:
熟 畜由.gT草色鳩車g.軍毎 20~ 車i:ghinlg三P融, Lago o碗.beach,Fin占由n
d/
tI申 et
一軍垂g..-T_
auB.喝 ･2O~中座ySho上e,calcarious軸ae/H and
･S叫 p】馳g■_
･oOO72豆.宰 羊頚去真打･■=軸 gT科 玩冬Ch
:
･-20 Sandbe/抱.fih車重di車
~-s~arbd((町
2S
フ ィリピ ン 貝形虫サンプルリス ト
Sa mple Date Loc alityNa m e Dep也 ･EnvirorLm e nt,■Type of紬 坤1e/Sa mp血g
No. (之000). ･
■
(c m) hstru m ent
0 0121ユー1. Dec. 12 Agu ada 50 NearMhhgro v
-iBora才 MuddySand /.
班-net.
0012 12-2 Dec. 12 Madmpay, n e arAnda 50 beadCoral,S益d/.H-n et
00121ユー3■ Dec. 12 Siepar, ne arAnda 10 Near~s m anM angrovenora, Sandymud/
Handsa mplhg
00 12124 Dec, l2 Siepar, near
'An da lO Seagras占血ora,n e ar sⅠ粗n如angrove
瓜ora, Muddysand / H-n et
0012 12-5 Dec, 12 Ti1ar,Sa ntiagoⅠs. 50 Seagrassbed, Muddysand/ H-net.
00 12 13-I Dec. 13 Tilar;SantiagoⅠs. 50 Coralreef,Seagrassbed, Cal
L
d壷甲uS
mediu m sand/ 冗-net
0012 13-2 Dec. ユ3 Sit?quils. 50 Coralreef;Seagr由sbcd,.
■Caユcareous
血edium 騨nd/ HIn ¢t
0012 13- Dec. Ⅰ3 Silaquils. 20 Coral.
reeちSandbeach, Calcareov占coAr岳占.
s and/(町)
00 12 14- Dec. 14 BolinaoMar. Lab. ?0 Mouthofs触 am, Coa∫sesa nd/ Hihet
0012 14｢2 Dec
.
14 Bolin aoMar. Lab. 10 RockyShdrち Calcari■6山岳algae/liand
Sa mpling
0012 14-3 De c. 14 Bolinao Mar. Lab. ･lO Seagrassbed, 嵐esand/ H-net
00 12 14.4 Dec. l4 BolinaoM ar.Lab. 20､Sandbe ach, C6arse岳甲di(a)
00 1214-5 Dec, l4 parter 20 RockyShore,Calcariou sal菩a¢/ H弧d
sa mpl血g
00 Ⅰ214-6 Dec. 1 4 Pa te r 20 Sandbi/i-th,QoarSe~sand/囲)
00 Ⅰ2 14-7 Dec, l4 Tarter 2 0 Sandbeach, Co.ars占sand/I(fF)
00 1 214-8 Dec. 14 Parter 20 Sandbc ach
,
Coar壷sand/
_.
(昏)
0012 14-9 ･ Dec, 14 Parter. 20 RockyShore, CalcadollSalgae/Hand.
samp血g
oo l2.16-1 Dec. I.6 Cal血p往ngR., Wa wa, Batangas. 2 0. River mo uth, n倣 r/M angroven-ora/H:net
00 12 16-2 ･D占c. 16 Anilao,JanaoBay, W ofBatangas 5`0 Pebble-be aゃh, Coarselsand/H-het
00 12 16-3 Dec. 1 6 SanTe odoro
,
MaricabanStrait. 3 0 Sandbeabh, Coafse~s血d■/■H-hit
00 1216A Dec. 1 6 SanTeodoro
,
Mhric abanStmit 2 0 Sandbeach, Coarpe
/s血d/(P)
イ ン ドネ シア 異形虫サン プ ルリ ス ト
Sample Date Locarib, Na m e Depth. ･ 血viror menもType of Sa mple+
No. (20 01) (cm) ･S amp血ghstru ment
0 10 82 9-1 Aug. 2 9 Soka, Bali■ <1o Open-seaenviron m ent,hightid al1eve1,
sedim e nts lmderUlva
,
Amphipoda and
Ⅰs(坤0_da/ H軸dsa mphn岳
01o 829-2 ･Aug. 29 Gilim anl血,Bali 草0 Pebblyb占adtndBr an ehbankm e nt, m .
s a nd/ H-n et
010829-3 Aug. 2 9 Gi1血a m k,Bali <10 Tidal flat,r n｢f. s and 蛎thalgae/Y-
Spoon.
01 0 82 9 4 Aug. 2 9 Gi 血an 1ik,Bali く1 0 Tid al nat,pebbles and&agm ents ofcofals
/H- net
010 82 9-5 Augt 2 9 LabuhanLa1ang, B ali 4 0 Lagoo n,f. sandbea血/ H-n et
010 829-6 Aug. 2 9 LabuhanLala ng, Bali 10 Lagqon, mino;seagrassbed, &agm ents of
coral / H-net
Ol O $3 0-1.
血
Åug. 30■ An Sanih Rolnded pebbllybe ach, exposl汀e Of
basalt/ (町)
0 10 83 0_2 Aug. 3 0･AirSanih <1 0 Sandbetwee n r o u nded pebbles, expostu e
ofbasalt/ H-n et
01083 1-1 Aug. 3 1 Nusa Du a, Bali 2 0 Seagrass andd10rtalgae wi thSedim e nts/
Handsamp1ing
Ol O 83 1-2 Aug. 3 1 Nus aDua, Bali 2 0-30 Offshore side of the abo ve ,bro wn alg e
on rockyshore(including calcareou s
algae andsediments)/ rhndsa mpling
Ol O 83 ト3
血t
Aug. 3 1 Nus aDlla, Bah 1 m landside ofshoreline/(汀)
01 0$3l 叫 Allgー 3 1 NusaDu a, Bah 3 m1andside ofshore血e/(甲)
29
int
二
o1藤3.1-5 A叫g. 31 NusaDua,Bah <1 0 Mangr ove c r e ek,s andym
ud / H-n et
__01 09_02
-1_ ■.s
'
ep:2 LikupangiE. of Mando 5 Tidal.Bats,noc ulentlaye
rbetw een npples
PJ Y-spoon
･._o 0ー902
-2 Sep, 2 Munte 10
-50 M angrov e也d血flat, m ud/ Y
-spoon
0109o 3_1
int
Sep:3. Battm oaBeach, Ke m早 口 - 1 m 1弧dsid叩 fshoreline/(HF)
0 10 9 03て2 Sepー 3･Battm oaBeach, ke m a□. 50 Fragm ents ofcoral,c
-s a nd/ H-net
0.109 03- Sep. 3 Ta n血 m sa o
二10 Coral beach, short algaewithsedim ents
and &agments ofc oral / H
-n et
01 0 90 3 4
int
Set. 3 Tan.dt m sa.
- 5 0c m1andside ofshorehe/(F)
‥
■o10 904-1 ･Sep一 4 B■athkapal <1d open sea, shortbro w nalgae wi th
sediments/H andsa mp1ing
010 904-2■ Sep. 4 Batdkapal. <10 Lago on, Zostdla
- Ha1 血e血 zonef肌
sand/ H-net
･ 010 904-3
田
Sep. 4 虫atukapal - 1.5 m landsid9
■Ofshore血e/(甲)
0 10 9 04A. ･Sep≡4 T Ⅷ p組 n 10
-2 0 Creekofriver m oud1, m ud / Y-spoon
o16904-5 S甲 . 4 Tasik RiaResort, Mhkdpa 3 0
-50 Rockyshore, shortalgaewi thsedim ents/
Handsa mp1ing.
3 0
平成 1 1, 1 2年度調査報告
平成 1 1年度 調査報告
(調査地域 : タイ ､ 日本か らの調査参加者 : 山口 ､ 池谷 ､ 田中 ､ 向井 ､ 塚越; 調査地域 : /1
プア ニ ュ ー ギ ニ ア : 日本からの 調査参加者 : 山口 ､ 池谷､ 向井)
1999年度調査はイ ン ドネシ アおよび パ プア ･ ニ ュ
■
- ギ ニ ア を予定したo イシ ドネシ アの 政情
が不安定で , 代わりに 2000年度に予定 して い たタイの 調査 を実施 したo 1)4月 30 日 - 5月 15
日, 山 口, 池谷 , 田中 (5 月 10 日帰国), タイ ･ マ レ ー 半島中部の ア ンダマ ン海および シャ ム湾
にて共 同研究者の ア ン グス パ ニ ッ ク博士 (Prin ce of So ngkla Univ ersity) と共 同調査 o 2)9月30
日 - 10月 12 日, 山 口, 池谷 , 向井, パ プア ･ ニ ュ ー ギ ニ ア調査o 3)11月 16日 - 12月 2 日,
向井, 塚越, 主にタイ ( - 部 マ レ ー シア) ･ マ レ ー 半島南部の ア ン ダマ ン海お よびシ ャ ム湾にて調
査o
フ ジツボ類 (山口): 外海種 (nur a clita, I7et7.a Clitella, ITesseropo r a, New mLan ella) お よび内湾種で
も Bala n u s amphitrite, B. v a riegatu sは マ レ
ー 半島両岸に分布 し, イ ン ド - 酉太平洋に広く分布す
る o けれ ども マ ン グロ ー ブ に発見 されたB･ rhiz opho ra e, B･ patelZlfo y mis および B･ tha,
･
la nd7
･
c u s n･ 甲･
は B･ a mphitr7
-
te 種群に属し, マ レ ー 半島の 限られ た地域に分布するo B. rhizophora eおよび B.
patellfo r mis は今まで原記載以後第2番目の 発見となり, それらの 形態変異や地理的分布お よび
B
･
n
. sp･ の発見 はB･ a mphitrite 種群の進化 を理解するために大変重要である(Pu spas a由, Ya m a如chi
& Angsup anich 2000a,b, Puspa s ari, Y am agu chi & Angsupa nich 2001)o
介形虫類 (池谷 ･ 塚越): タイ にて 3 7資料, マ レ ー シ ア にて 5資料, パプア ･ ニ ュ ー ギ ニ ア に
て 16 資料を採集 し, そ のうち 8 資料 (タイ) から 21 属 43穣が同定されたo 重な優古種は
He micythe ride a c m l Celata, H･ o m ata, H･ r eticulata, Lqx o co ncha cfpentoen sis, Neom o n o ceraiin ainqu a,
Phlycten opho ra orientalis, Tan ella sp- で あるo
藻類, 田中は中央から南部タイ の マ ン グロ ー ブ に卓越するい わゆるポス トリチテム群集と呼ば
れ る次 の ような汽水性藻類を採集 した, CaZoglos saleprieu rii, C. c o ntinua, Bo stTyChia ten ella, 忠
radic a n s
,
B･ m o ritzia na, Sb
.
cto sIPho nia. kelm l en Sis a nd Caten ella. n軸,a e.
モ エ ビ類, 向井はタイ では , 3 ケ 所の 3サ ン プル で約 200個体, パプア ･ 言 草 - ギ ニ アでは 6
ケ所 の 9サ ンプル で線計約 1200 個体を採集した o そ の中には, Latre utespig7n a e u S, Pe ric如 en es
indl'c u s
, Pa en eu s sp･ などが発見されたo 掛羊多く小型 の ロ ー ソク エ ビ科がパ ブ軍 ･ 這 耳 - ギ 三 ア
の ミ ル ン湾で採集されたo 多く の種は今まで日本, オ - ス トテリア , パ ラオな ど和ら報告されて
きたo しか し, いく つ か の 種は他の 場所で は見られて い ない種類もあり, まだ研究の途上で ある
が, 生物地理 を理解する上で重要な分類群と思われ る ｡
We ar egolngtOfieldtriptoIndo n e,sia andPapu aN ¢w Guin e ain 19 9. Ho w ev er, w e changed {1eld
trip to Th ailand and Papu a Ne w Guine a, becau s eIndo n esia w as un stable polidc al situ ation. 1)
Ya m agu chi, Ikeya andTa n aka res e ar ched ar e as of Anda m anSe a a nd GulfofSiam of mi ddle Malay
Penin s ular wi th Dr･ Angs upanich ofco -res e archer(Prin c e of So ngkla U hiv ersib,)&o m April30to M ay
15･ 2)Ya m agu chi,Ikeya andMukai w e ntto fieldhip to Papu aNe w Guin e a舟o m September 30to
October12 ∴ 3)M ukaiand Ts ukagoshim ade a nin v estigatio n of Gulfof Sia m and An da m anSea of
Thailand(in cluding Malaysi?in apart) &o m No v e mber16 to Dec e mber2･ On bar n a cles(by
Y am agu chi), allopen- s e a specleS S u chasTetra clita, Tetr aclitella, Tesser opora and Ne w m a n ella ands o m e
e mbaym ent species su ch as Balan u s a mphitrite and B･ v a n egatus distribute bothsides of Malay
Pe ni血sular and wi delyinlndo- w e stPa ciflC･ Ho w e v er, thr ee species ofm a ngr ov ebarn acles ar ebelo nging
to the B
･ a mphibite Gr o up and distribute in res廿icted ar eas of the Pe ninsular･ Dis c o v ery of B.
rhiz ophor ae and B･ patellifo rmis w as ec o ndre c ord sin c e o ngin al des cription, a ndtheir m o rphological
v ariatio ns a ndgeogr aphic distributio ns a nd als odis c o v ery of theBalan us n･ sp･ ar e v e ryimportantfor
understanding of ev olutio n ofthe B. amphitrite G. (Pu spasari, Ya m agu chi & Angs upanich20 0and
s ub mitted)I 0n ostr acods(byIkeya a nd Ts ukagoshi), 37s amplesin Thailand, 5in Malaysia and16 in
Papu aNe w Guin ea w ere c olle cted･ Tw e nty- o n egen er a and43spe ciesidentified in 8 s a mples&o m
Thailand･ Thedomin antspecies ar eHe micytheride a c a n c ellata, H1 0 r n at コ H, ]･eticulata, Lox o c o n cha cf.
pentoen･sis, Ne o m on o c er atin･a inqu a, Phlycten opho ra o 7
.ientalis
,
and Ta n ella sp. On algae, Tanaka
colle cted the bra ckish w ater algae s o- c alled
--Bost7yChietu m- as s o ciatio n
‖
which ar ec o mpos ed with
do min ant spe ciestherein the m angro v e ar easin the middle to s o uth Thaila nd asfolo w s:Caloglo ss a
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19 99年度調査はイン ドネ シアお よび パ プア ･ ニ ュ ー ギ ニ ア を予 定した ｡ イ ン ドネシ ア の政情が不
安定で , 代わりに 2000年度に予定 して い たタイ の調査を実施 した｡ 1) 4月 30日 - 5月 I5 日,
山口, 池乳 田中 (5月 10日帰国), タイ ･ マ レ ー 単島中部の ア ンダ マ ン海お よび シ ヤや湾をこて共
同研究者の ア ング ス パ ニ ッ ク博士 (P 血c e of So ngklaU hiversity) と共同鯛監 2)9月 30日 - 10月
12日, 山口, 池谷, 向井, パ プア ･ ニ ュ ー ギ ニ ア調査｡ 3) 11月 16日 - 12月 2 日, 向#, 塚越,
主にタイ (一 部 マ レ ー シ ア) ･ マ レ ー 半島南部の ア ン ダマ ン海お よび シ ャム 湾にて 調査｡ フ ジツボ
類 (山口):外海種 (7Tetra c)L
･
ta, Tefr a ch
･
tel)a, 7Tess e'vpora, Ne w m a n ella) お よび 内湾種苛も BaJa n us
amphitrite, B. v a riegatu sは マ レ
ー 半島両岸に分布 し, イ ン ド - 西太平洋に広く分布ずる o けれ ども
マ ン グロ ー ブ に発見された B. rhiz ophora e, B. patelzfoT7nisお よび B･ n･ sp二は農
■
*mpbi牽強琴軒蔓属
し, マ レ ー 半島の 限 られた地域に分布するム . R hiz ophoraeお よび B. patell7fo/r mis臆食濠で原記載以
後第2 番目 の発見となり, それ らの形態変異や地理 的分布お よび B. 早. SP. の 発鼻ほ B. a mphiLrite
種群の 進化を理解す るた めに大変重要である (Puspasari,Ya m agu chi& Angs upmiich 2000,Puspasa ri,
ya m agu chi & Angsupamich投稿中)o 足形虫類 (池谷 ･ 塚越): タイにて3 7資軌 マ レ
ー シ アにて 5
資札 パプア ･ ニ ュ ー ギ ニ アにて 16資料を採集 し, その うち 8資料 (タイ) か ら21属 43種が同
定された o
.
主な優占穫 は He micyther7
.
de n c an cellata
,
H . o r n at , H . reiiculata;Lox o concha cf･ pento en si,
Ne o m o n o cer atin ainqu a, Phlyctenophor a o rientalis, 7Ta n ella sp. である｡ 藻類, 田中は中央から南部タイ
の マ ン グロ ー ブに卓越する い わゆる コ ケ モ ドキ ー ア ヤ ギヌ群落と呼ばれる次の ような汽水性藻類を
採集 した , CaZogZo ssaleprie urii, C. c o ntL
'
n u a, Bo stlyChL
'
aien eZla, B･ r ad7
'
c a n s, B･ m o ritzia n a,StictosL
I
pho nia･
kelan e n sis and Caten ella. nijPaeo モ エ ビ類, 向井はタイで は, 3 ケ 所の 3サン プル で約20 0個体, パ
プア ･ キ ュ ー ギ ニ ア では 6 ケ所の 9サン プル で稔計約1200個体を採集 したo その 中には, Latre ute s
pigm aeu s, Per7
'
cZim e n es I
.
nd7
'
c u s, Pa e ne u s sp. などが発見されたo 特に多く小型の ロ ー ソク エ ビ科が
パ プア ･ ニ ュ ー ギ ニ アの ミ ルン湾 で採集された o 多くの種は今まで日本, オ ー ス トラリア, パ ラオ
な どから報告されて きた｡ しか し, い く つ かの種は他の場所で は見られて い ない 種類もあり, まだ
研究の途上 で あるが , 生物地理 を理解する上 で重要な分数群と思われる｡
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2
一
5
一
〇
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we arego ngtofl eld t ripto hdo nesia andPapua New Guineain1 9 99･ However, w echangedfl eld triptoThailand and
PapuaNew guinea,bec a u s ehdo n esia w a s u n stablepolitcalsituadon･ 1)Ya m agu chi, 比eya and Tan aka res e ar ched
ar e a sof血 da m an Sea 由1d 伽1fofSiam ofmiddle M alayPehin sularwi 也 Dr. Angs叩anichofcoィes e ar cher(P rince of
So n幽 aU hiversity)&o mApri130to May15･ 2)Yam aguchi, 比eya andMhkaiwent tofield triptoPapu aNe wGuinea
&o mseptember30 to October12. 3)Mhk8iand Tsukagoshimade an hve sdgation ofGulfofSiam and An dam anSe aof
Th 姐如 (*clu軸 gM alaysiain ap叫坪o甲No ve mber16to December21 0nbarn a cles(byYamaguchi), allopen -s e a
･!p qci
'es 甲 盛 asTTeblaCI晦 ITeira clitelLa･ Te ss c r9PO 和 a nd New nl a n eZla andsom eehbaymentspecies suchasBa[a n us
4ZmP解iyitea ha B･ v a n ega貞療 dis蛎buteb曲 s圭desof M alyPeningAmr and widelyin hdo.weitPaciflC･ Ho weve r,thre e
specie sofm angro v ebam acles ar ebelo ngingtothe B･ a mphz
'
tn
'
te Group anddistributein r estrictedarea s ofthe Pe ninsulq ･
韓QfB' 拘z
'
z opho和 ea nd B. patetLlfo mis w assec o ndrecordshce original'des由ption,a nd their morphological
ge ographicdistributions/and alsodiscov eryoftheBqla n u sn･ sp･ ar every 皿POrtantfor understanding of
oftheB. qmphz
'
trite a,(Puspashri, Ya magtlChi& An野uPぬich2′0 00andsubmitted)1 0n ostrac ods(by放eya
agbshi), 3 7si mPlesinTh 姐aJld, 5 in M alaysia and 16in Papu aNewGuinea w ere c olected･ Tw enty- onegenera
壷@sident鮎dih8畠a mplesBom T hailand. T he do斑血eLntSPe Cie'sare He m z
'
¢坤占n
'
de acL m C e[Zaぬ,H･ o m ata, H ･
cf
. p 甲tPe n*, Neom o n o c e 柑tZ
'
n a z
.
nqya, PhTJ,Cte n'opho r a.o n
'
e ntalis, a ndTa n ela sp･ On alga e,
ckish waite r algae s o-caled
'T
Bo sQychietum -association
叩 whichare co mpos ed wih do minantspecies
fasin唾e mid dleto southThailanda sfol一o ws:Catoglo salepn:eun
'
i, C. co n･b
.
n 7Jq, Bo s砂 Chia ien e]Ia,
?to s7Pho nia . kela n e n sis andCate n elZa ･ n zf Pa e･ Ongras s-shtihps,M 地aicollected 2 0 0
and 120 0shrimps at 6由tes ofPapu aNe w 伽ihea丘om s e agrasm eado w s. Theyincludes
血tne uiesp 如 e 軌 Pe n
'
c)im ene s z
'
ndic u s,Pr oce s sidae, Paen e u sp. h pafdcdar, mzmyProcessids m姐 shrimps were
collected&o m on e site ofM 馳IeBay, P NG Most甲e Cieshavebeen reported 鉦omtropicalse agrassbeds ofJapan,Australia,
Belat1
,
ete. Ho w e v er
,
s o me specieshave n ot be enkno w n舟o mthose are as, which ispoor nu mberin c ollection, w o uld be
keyspeciesfon nder standingbioge ographyofgr assIShrimpsin thehdo- WestPaciBc･
10. KヱY W ORD S
( n So uthe astAsia
(41 Bio監eO 鮮?Phv
(7) Shrim t)s
(2) Crusta ce a
(5) Ba m a cles
(8) Crabs
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I1. R E F E R E N CE S
A U T H ORS
,
TⅠT L E O F A R TⅠC L E R JOtJ7iNAL,VoLt瓦塵⊥NtjMB E
P A GES CO N C ‡R N B D,Y E A R
Puspas ari,I. A. , T. Ya m agu chiand S. Angsupamich Se sil占o7g&j7is兎 16(乏):.
Re eX amin ationdfa Litle 血 own M angrove Barnacle.,Baldn u s 1
-13
,
200 0
pale)lfor mis Brugui占re(cirripedia, T hor aqic年)如 血the
Indo- WestPacific.
35
(様式 8)
1 . 機関番号
3 . 研究種目名
5 . 課題番号
6 . 研究課題名
平成 1 2年度科学研究費補助金実績報告者
平成 1 2年度科学研究費補助金実凍報告書 (研究実績額督書)
2. 研究機関名 千 葉 大 学
基盤研究A . 2 4 . 研究期間平成 1 1年度 - 平成 1 3 年度
東南ア ジア赤道域沿岸性甲殻類の 生物地理 とその成立過程の研究
.
■
研究代表者 .■
研 発 着 番
L
% 碗究代表者各 ■所 属 部 局 名■ 職 名
.1 0 1 0 1 1 0 6.田胃 寿芝 海洋バ イ オシ ス テ ム研究セ ン タ
- 敬 .授
. 研究分担者 (所属機関都3:, 研究代表者の 所属機関と異なる場合に記入する こ と)
耕 .究 二者 番 号 研究分担者名 所 属 機 関 名 . 所 属 部 局 名 職 名
･≡■5 0 0■.2■2写 2 3
･.船 舶芝 静岡大学 ? 理学廓 教 授
.o.,o o
l1 3 590_. 縦.
■ 晋 北海道大章 .′理学部 教 授
30 1 6 7 4 9.9.. 好串.
■ 約琵 東京水産木学 . 理学部 鞄教授
･
■.9Lo 2.1
■2o 5v-O 二撃塾
■ 管 醇両大学∴癌章部. 助教授
研究実績の概要 (国立情報研究所でデ ー タ ベ ー ス 化 す るた め ､ 6 0 0事 - 8 0 0字で 記入 図､ グラ フ 等 は記載 しな
2 000年度は7月15日 - 30日壷で ベ トナ,L で
ベ トナ ム 国立大学P. N. Ho ngお よびD, Ⅴ. Nhu o ng教授と ハ
} イ - ホ ー チミ ン間の海岸で ､ また12月10日 - 20日までアイ リ ピン で フ ィ リ ピ ン 大学海洋科学研究
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a.I ampAJ
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tr1
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te
,
B. r et1
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'
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tBa･1
･
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棟 施理的分布と準るo ス ナガ ニ 科カ ニ (担当和 田) ベ トナム北部で 臥 全部で 8属1 6種で ､ そ の
車買準が新地 理的分布となり､ それらの 興味深い行動様式が観察された o ベ トナム 南部で 臥 7属14
種廃観察された.
_
それ らは全て南部 からの初記録と思われる ｡ 行動の記録 としてイ ワガ ニ 科 の中で
ネテ ガ 三 科に近縁とされJWetapla x c m D.
ulataのw a ving
rdisplayを記録した o 紅藻アヤギヌ 類 (担当
田 朝 アヤギヌ属は世界中の温帯から熱帯の汽水域に生育 し､ 現在12種が記載されて い る｡ マ ン グ
ロ ー ブ域における主要な藻類で あるが ､ ベ トナ ム では今まで に報告はされた ことがな い6種の アヤギ
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e u r 1
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]
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■
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9 ･ 研究実溝の概要 (国立情報学研究所 でデ ー タ ベ ー ス 化す る た め ､ 6 0 ¢事 - 8 0 0亭で 記 入｡ 臥 グラ フ 等 は 記載 し
ない こと ｡)
本年度は ､ 最終年度で､ 出口 ､ 和 田 ､ 田中､ 塚越がイ ン ドネシ ア ･ バ リ島､ スラウ ェ シ島､ 西チ や - ル 島､ ロ
たo フ ジツボ類把 っ い て 札 内湾環境に生息する Balanu s a mphz
･
tn
･
te 種群に
n w a mphz
'
trz
'
te･ B･ ko ndako vi･ B･ r etimZa w ･ B･ v a n
.
egatu s, B･ ven u sLus. B･ nhz
･
zophw a e, B･ zhujia nge n sz
･
s, B.
pqteHlfo掘 s が知 られたo 最後 の 3種 B･ patemfo - z
'
s, B･ ,hiz ophora e. B. zhuj'
･
a '2genSis は歴史的に模式種が採集された
場所以外転見づ吻ユ っ て い なか っ た が ､ 新たな分布域が分か っ た. イ ン ド摺 太平洋に分布する多くの分類群が発見
さ抱起が ､ オセ ア ニ ア 地域に の み知られたAu 加 baZa n u sが唯 一 パ プ ア ニ ュ ー ギ ニ ア に発見された.
≡れまでガ ニ 類 の報告がない バリ島全域か ら､ 9種 の ス ナ ガ ニ 科カ ニ 類が確認さら､ その うちの Tm eL)g po c o eZis
属.･
の 1種は､ 未記載種であることが明らかと な っ た ｡ 同 じ(これまでカ ニ 類 の報告がない ス ラウ ェ シ島 Man ad.
周辺 の マ ングロ - プ域からは ､ 1 1種 の ス ナガ ニ 科カ ニ類が確認され､ こ のうち砂op]a x属 の 1種は､ フ ィリピ ン ､
ル ソ ン島で本調査により得られた未記載種と同種であり､ そ の Wa ving様式も両地域間で同 じで ある こ とが明らか
となっ た ｡ 本種 臥 既知種で西大平洋の 大陸寄りの地域に分布するI;yoplax o n
･
e 肋 Iz
･
s と nyopZa xb n suie n sis に､ 形
態的に類似するが ､ 分子系統樹からは､ これ ら既知種の 方が本種よりも近縁であることが示唆された.
バ ク島にお い て 13､ ス ラウ ェ シ 島にお いて 1,l､ 計2 4 の貝形虫用の試料が採取された｡ こ のうち6サ ンプル は
間隙性貝形虫類用である. これらのサン プル からは､ 12属 22種が生体 (軟体部付)で同定された o こ の うち2
種 は未記載種で ある可能性が高く ､ また 4種 臥 オ ー ス トラリ ア北部か らHartmam (197 8) に よ っ て報告された
種と同 一 種 であるo
※ 成果 の 公表を見合わせ る 必要がある場合 は ､ そ の 理 由及 び差 し控え期間等を記入 した 調書
する こ と｡
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(4)30167499 J. Tanaka
(5)902120 50 A . Tstikagoshi
Marine Biosyste m s Rese arch Pr ofessor
hsbtute, Chiba U miv.
Facultyof Scien ce, Shi2nOka U hiv･ Professor
Center for Norh 飢1 Biosphere, Professor
Hokkaido U hiv.
Fa cultyofScien c e, Nara w or m en
f
s Profess or
Uhiv
Tokyo U hiversityof Fisheries Profess or
Fa cultyof Sci印 C e, Shizu oka U hiv. Ass･ Profl
9 . SUM M A R YOFRESE A RCH R ESU LTS
雅章sis he 触 year 缶r丘eldres e arch on Crtutac ean Biogeographyin Equatori alaqe a ofSo utheastAsia･ Yam aguchi,
Wada, 毎 払 うa nd Tsdkagoshi hada丘eld軸,to Bali,声daw esi, WestTimor,Lombpk,a ndSu mba w alslands of hdonesia･ h
聴 Balahu samPhit#te C omplex, B･ a mphz
-
iylte, B･ ko ndako vi, B･ ntz
'
c ulaiu s, B･ v an
'
egatu s, B･ v en u stu s･ B･ rhizopho r a e, B･
zhuj7
1
m 2genSZ
'
s, a ndB･ pafellzfo -z
'
s w ere fot ndin the area- Thela云t three5PeCies二B･ patelZzfo y7 nis･ B･ rhiz opho ,m ･ and B･
zhujz
I
L7"ge n Sis have neve rbee nfot md ex?eptforthose 句中e l∝ ali晦 m/ourBeld 嘩 we c anfmd 也e m and th
ose
biogeographic disbibution sar e ne wto sclenCe. We coul d find m any tax a of bam a cles
'Lfo und in the hdoJWest Pacific,
ho w e ver,Au sblObaZm 77JSthathasbe en onlykn o wnin reglO n
1
0fOce aniaisfotmdattheP呼 uaNe wChh e a.
N he Spe cies of the f2hmily Ocypodidaehave be en re corded &om Bali･ Among them, one specl eS Of the gem u
Tm e軸 o eo etz
'
s has be enfo und to be an u nde scribed 甲 eCies･ Eleve n specleS Of cypodidae havebe en recorded &o m
norhe mSdawesi. Ambngthe m, on e野eCleSOfthegenusI;yopZa xhasbe enfblmd tobe an u ndescribedspe ciesthatw as also
collectedinL1提On Of血ephnippines. T hi岳spe ciesis morphologicallysimilartotw oco ngen eric speciesofI･ o n
'
entaZis andI･
ta nsu z
l
ensz
.
s
,
which益edisbibuted in co ntinerrtalco a st of the w estem Pacific. Molecularphylogenetic analysishasre vealed
thatI. o n
-
entah
'
sa ndI. ta n s uien sis aremor e r elated to ea ch othertha ntothe tndes cribedspecies.
Twenty-row s a mples(1 3 丘o mBalils･ and
ー
1 1舟om Sulaw esiIs.)w ere collectedfor study on Ostracoda･ Six ofthe m
w ereforhterstidalfauna･
.
Twelv egen er a a nd tw enty-tw o species w ereid ntifled wi thso氏parts･ Thetw o spe cies of the m
m ust be u ndes cribedspecl e Sandtherow ofthem are c o m ontothe q)ecies rq) orted byHarhna -(1 97 8)丘o mAnstraha･
1 0. KEY W O RJ)S
(n So uthe astAsia
4 B≦o e o alln
｢71 Shrim l)S_
21 Cm sta c ea
(51 Bar n a cles
r81 Crabs
31 Littoral
(61 0stra cods
40
(C ONTIN U E T O N E X T PA GE)
ll. R EFER E N C ES
A U T H O RS
,
TITLE O F A RTICL E
JO U R N AL
,
V O L U M E-N UMB E R,
PA GE S
,
C O N C ER N E D
,
Y A R
Puspas ari,Ⅰ.A . ,T. Ya m a g uchi& S. Kojim a:P hylogeny-ofthe Balanu s S占s Bile Orga nism B, 1 8:7 - 17(2001)
amphitrite complex occ u rringinJapan(Cirripedia:Balanidae)inferred
fTro m mitocho ndrialCOⅠgen e and m orpholog y
Asa mi, K. & T. Ya m a EuChi:A ne w c oral brnacle, Tre vatha n apa7Llayz
'
Se siZe Organis m s. 1S:19 - 26(2001)
(Cirripedia-. Pyrgom atidae), fro mGu am
Puspas ari,Ⅰ.A リ T. Ya血蔓guChi &S. Angsupamich:BaZa nu sihaila ndicus Se sJm
'
le Organis m s, 1 8:27 - 33(2001)
sp. n o vつ A Ne wMa ngr o veBarn acle oftheBalanus amphz
'
trite c o mpleX
(cirripedia, B alan o m orpha)fro mSatu n, Southw estThふiland
Ro s ,A . & T. Yam a g u chi:SiteSelectionWall Developm entand Bz
'
ogeogr apky, 3:59-68(2 01).
Biogeography of GaZkinia ind)
'
c a, a nhdo- w e stPacific Cor a1-Inhabiting
Barn acle
Pu spasari,I.A . , T. Ya m ag箪Chi, &A . 又oss:New re cord of Bala n u s Jo umalofCn LSla c c a nBz
'
ology,2 2:
zhujim 7ge n SisRe n, 1989(Cimipedia,Balanidae)丘o mOkin aw a,.Japan 2 3 5-240(20 2)
Horii
,
T.
,
J. Kitaur a
,
K . Wa虫,a nd M . Nishida:Gen etic rela加 nship am ong Co mpa r aLiv cBio chemL
-
.S砂 aカd PkysioZogy,
!apan ese s垂 elcrabs(Dec apoda:Ocy podidiae:genuS Macrophthalm u s). PatlB,13 0:75-82(2 001)
鮎tat m,J. , M . Nishida, and 独 Genebcand behavioral diversityin也e M m
.
T2eBiology, 14 0:
Ma cr ophihalm u sjapo n1
'
m SSpeCies co mpleX(Crustacea:Bra6hyura: 1-8(2002)
Ocypodida e).
41
SBSSI LE O R G A N ISMS16(ユ)卜IB,2 ∝氾
Re e x a min atio n of a Little･kn own M angr o v eBa r n a cle･ Bala n uヂPatellifo r mis
BR U G U I蝕 E(Cirripedia, T ho r a ci a)fr o mthelndo･W est Pa ci&c
lda Ayu Pus p A SA R I
DeparLm e ntofL(fe a nd B)
'
w eso - es Scie n ces･ Gradu ateSchoolofScLe n ce a nd Teehn otog y,
Chiba Un z
'
v ersL
'ty･ ) づ3 Yayoi-chop Jn qge-たu･ Chiba2 63 瑚522, Japan
Toshiyuki YA MA GU C H I
Ma rLn eBiosysLe m sRes e w ch Ce nte r･ ChEba Universt
l
ty. c/o Depa rtm ent ofEa rth Scien c e.
Facuhy o/ScL
-
en c e･ ) づ3 Yayoi- Oho, Zn age･ku, Ch'
'
ba 263,8522, Japa n
a nd
Sao w apa ANOSUP A NIC 耳
Depa rtm e nLofAqu aLz
'
cSc,
'
en ce･ Fa c ulty ofNaLu,d Reso u rces, Prln ce of
So ngkLa Unl
'
y eTTLty. HDL Ya.
'
90))0, Tna[ZaTZd
(Rec eiv ed Ju)y10,1 99 9)
A spe cies, Ba]a n u spaLe]lLfo r mL
.
S BRU GU虎R B･1789 belongingto thegr o upor b. atnphLLrLte DARW IN
gro up･ha sbee ninfrequ ently m e ntio n ed in theliter atu r ein rec e ntyea rs･ Itiskn o w nfr om three 8Pe Cies
ofm a ngro v eplants a nd &S So ciated m olu s ca n shel]s･ Itisin n e ed ofa sup p)e m entary descdpdo nsofthe
w al)･ oper c ula rplates･ m o uthparts･ and cirri bec a us etw o spe cies w e re sub equ ently described thd are
m o re o rless closely r elated･ They, B･ ko ndakovl
･
TA R S^ OV & ZE VIN A,1957, B ･ a]bicosf 槻 君7 LSおR ¥,
1916, as w c)IasB･ t
'
mproyLs us DAR W IN ･1854 ar e c o mpa redr elativ elyto theirphyl聯 n eti6 鵬 tio.nships･Ba]a n uspaLet]Tfor mt
'
sis4istinguishab)efr om the mbythepentagon alshape ofthe shen 草nd･c9mbin寧io n s
of other c xte m al a nd inte m a) characte rs. Itis c o n e)uded B･ paLe]'/o rmis is a)o sdy re)&ted to B.
albicosLa17J S a nd B. kondakovt.
In his m o nograph on the ses sile Cirripedia,
DA R WI N(1 8 54:.2 59)gave adescriptio n ofthe e xtir-
nalm orphologyof Ba]a n uspateLZzfo r m L
'
s BR U O U I虫R B,
17 89(= B･ patel)a TLs GM E u N, 1 790)fr o mthe so uth
c o astof India.
Suppleme nta ry descriptions of this spe cies, with
Ggu r e sofope r cula rplates and the mouthparts, have
be e npublished by NILSS O N- CA N T B L L(1 929) and
FE R N A N D O(1978) based o n specim e n sfr o m Ra n.
go on･ Bu r ma (n ow Y angon, Mya nm ar), a nd Po rto
Nov a,India, re spectiv ely･ UT I N O M I(1 96 8)described
the ope r c ula r valves of spe cim e n sfrom the Strait of
M alacc a･ D espite these studies, cha ra cteristic s of
ta x o n o mic im porta n c el S uch a sthe pr ese n c eofsub-
sidiary pariet al tubes･ a v esic ula r she ath, and comple x
S eta e a r e n otyetknow n.
Du ringstudiesbyANG S U P A NIC Ha ndHA V A N O N A
'
s
Key w o rds: Bata n u spateZ[Lfo r mis, m o rphology,
phy)oge ny
(19 96) on m a ngrov e se edling r e st or ation in a m a n_
grov e estu a ry(Ban Don Bay, Sur?t T ha ni, T hailand)
the m o st abunda nt bam a cles atta ching to the stem s
and leaves of Avz
'
c e nTZt
.
a atba, So n n e ratE c a s e oZaTL
･
s,
a nd R hizopho ram ucT mata Was r eferableto B･ pateZt
･
･
fo r m z
'
s･ In thisI?apeち the m o rphologicalchara cte ris-
tic sof B･ patel]tfo rmL
'
s a r ede scribed based o n m ateri al
m e ntio n ed belQ W･ Compa rison softheshellstru ctu r e,
ope r ctl a r plate s, m outhpa rts, cirrl, a nd basido rsal
pointofthepenis a r em ade betw e e nthis a nd r elated
speciesin the B･ a mphiLrile group.
M ate rials A nd M ethods
T he 2 3spe cim ens of B. patetZLjTo r m ,
'
s e x a min ed in
this study w e re c olle cted from Ba n Do n Bay, Su r at
T ha ni, T h ai land(9
o
1 9
′
2 0
"
N
, 99
o
1 4
′
五)by on e orus
(S A)on Septe mbe r8, 19 7. Mo st we r epreserved in
9 5% etha n ol･ M e asu r e m e ntsofthe shellw allsiz es
a nd oper c ularplateswe r em adet othe n e a r esto.1 m m
Ida Ayu Pu s p A SA R l, To shiyukiYA MA G U C H l a nd Sa o w apa A NGS U P A N J Cr!
using a Cal ipe r witha v e rnie r sc ale･ T he soft pa rts
in cluding aim , m o uthpa rts, a ndpenis w e redisse cted,
m ou nted in Kais er's glyc e rin jel一y, a nd ex amin ed
u nder stereo a nd compo u･nd ligllt mic r o s c opes･
M o rphologicalte r m sin theprese nt study arethose
adopted by NE W M A Nei aI. (19 69), HE N R Ya nd
M cLA U G H LIN (1 97 5), l a nd NE W M A Nand Ro ss
(1 97 6). A llspe cim e n s ex aminedhav ebe e ndepo sited
in the Natio n al Scien c eMu s eu m, Tokyo, Japa n. T he
registered n u mbers of those spe cim ens a r elisted afte r
the Lite ratu re cited (p. 1 2)･
Syste mBtics
BaLa n u spaLetLi/o n nis BR U G U IBR E, 1789
Typelo c ality: So uth c o a st of lndia ･
【Die Ster n-patellenf6r mige M e er eichel] SpE N G-
L B R, 17 80: 10 6, Pl. 5, Fig. 4; CH EMN IT Z, 17 8 5: 31 6,
Pl. 98, Fig､ 839.
BaZan u spateZ)lfo rrnis BR U 耶 Ⅰ主R E, 1 7 89- 17 9 2:6 0-
67;1 58
-1 7 3, Pis. 16 4
- 166･
Lepa spateZld rEs G M E u N, 17 90:32 13･
BaZa n u spatel)a rL
'
s :DA R W I N
,
1 854:2 5 9, Pl･ 6, Figs･
5a - c; GR U V E L, 1905: 2 3名, Fig･ 26 5; NIL SS O N･
CA N T E L L, 1 92 1: 32 8; NILSS ON
- CAN T E L L, 19 2 9: 4,
Figs 1a, b, 3a
- f; NILSS O N
- CA N T E LL, 1 93 8:4 6, Pl･ 1,
F igs 4, 5; UTIN O MI, 1 96 8: 174, Figs 51 6a, b;
NE W M A N& Ro≦s, 1 97 6:
'
4.
Ba7an u spatetlzfo r m z
'
s,BR U G U I辛R:LA M Y& A N DRも
19 32:1 32;H 玉N■RY and McLA U G 甘LIN, 19 7 5:1 41, PIs･
16
,
1 7.
BcZa n zLS SP. .
I AN G S U P A N I C 打a nd HA V A N O NA,
19 96:7 8(- B.i?ateZLlfo r mis)
ノAsCa nbes ee nin theforegol ngSyn O nymy, BR UGU
-
IBR E(11B9)utili2:ed partof Sp E N G L E R
'
s(1 78 0)de-
scriptive nam e (
"
patelle nf8 rmige
'') in for ming a
prope rLin n e anspecific n a m e? forthe prese nt spe cies
(BaLa n zJSPateL]Lfo r m z
'
s)I T his w a sov erlo oked by
GM BりN(1 79 0), w ho again n a m edthe species, albeit
with a diqe re nt ending(B. pL=te7Zart
'
s)I DA R W I N
(1 854) als o miss ed BR U G U嘘 R E
'
s paper a nd used
GM ヱLIN
'
s n a m e, a S didsubsequ e nt a utho rs up
throughN EW M A Na nd Ro ss(197 6)I H ow e v e r, as
n oted by H E NRY a nd McLA U G H u N(19 75), LA M Y
a nd AN D Ri (1 9 32) had r ec ogniz ed BR U G U l蝕 E
'
s
priority andin a cc o rda n c ewith the Prin cipalofPri
-
ority outlin ed in theInte rn ation al Code of Zoological
No me n clat ur e, this au thor a nd his spelling of the
n a m e ar ealiO used her e.
I)iagn o si
S he]1su rfa c e s mooth in Ju v e niles, ri b bed in old
specim e n s, conic altocylind ric al,the cir c u mfe re nceis
pentago nal or qu adr a ngular respe ctiv ely･ Radii
n a r r ow to wide, su m mits r o ugh, dispa rietal. S he ath
with c alc a re ollS V esicle s. Pa rietaltube soften sub-
divi ded into se v e ral ro w s of subsidia ry tubes; no
tra n sv e rs s eptu min thelow e rpa rt. Sctltu m usu ally
丘at
,
So m etim es e xte rnally con c a v e; adductor ridge
short to m ode rately long. Tergu m with c a rinal
m a rgln c o n v e x a nd prominent; with spur fu r o w
open;basalm argln On SCu tala nd ca rin alsidesusually
straight;spu rwi dth approxim ate一yO14 le ngth of basal
m a rgin;dista n c ebetw e e nba sisc lltala ngle a nd anteri-
or side ofspur ne arly0.6 ofspu rwidth. Labrum wi th
3-5 te eth o n eithqr side of the n otch. Cirr u sII wi th
simple spln ules; without c o nic al te eth on oute rfa c e
n e a r a nte rior m a rgm . Cir rus IIIwi tho ut c om plex
seta e; withc omic alte ethon a nterio r m a rgln Ofa nteri-
or r a m uS.
Descriptjo n
S hell(Figs I A- D)conic tocylindrical, som etim es
depress ed,the cir c u mfe r e n c epe ntago nal o rqu adran -
gular . Color ofparietes extem al 1ydirty white, bluish
white or violet br own; ln Oldspe cim en sdirty bro wn
with lo ngitudinal bands, a nd whole su rfa c efinely
ri b bedto the ba sis;1nyo u ngSPe Cim ens a r e r egularly
banded lo ngitudinal ly, with dirty white a nd violet
bro w n. S bell inte rn ally white, sheath purplish;
growth ri dgesfhn･ged with brow n m e mbran e. Orific e
m oderately o valto rhomboidal. W idth of
'
shellm ore
tha n 1/2 carin o-rostr al dia m ete r,･ s u rfTa ce with long-
itudinal foldsこ Radii'n a r r ow in c o nic spe cim ens,
usual ly m ode r ately wide in cylindrical spe cihens,
hori2:Ontal 1y striate; s u mmits
･
dispa rie ntal, be v eled,
a r ched or ro u nded;s utu r aledge sblu ntly, m ode r ately
dentic ulate o nlow er m arglnS; COlor of radi dirty
white o rdullr ed ofte n with biown ba nd rib bed
pa ralle to basis;1 nyo u ngSpecim e n s exte rnal 1y quite
sm o oth. A lae withsu m mits tr a nspa rietal(ne a rly
pa ral le to the base); sutu ral edge s septate, 点nely
c r en ate;dirtybro w n withr ais ed m a rgi n Ofsa m e c olo r
a spa rietes･ Sheathvesic ular(c a vity bet we e nshe ath
a nd in n e rla min a has calcare o u s v esi申es)･ In ner
la min a rib bed below
,
ofte n e xte ndingto she ath, den-
tic ulateba sely. Parietaltubeswith tr a n s v e rs e septa at
1/2- 1/3theirle ngth, e a ch ofthelongitudin al tubesis
a c compa nied by sm all(subsidiary)tubes. T hey ar e
fo r m ed bys e c o nda rylo ngitudinalseptu m which,pro
-
Re examin atio n ofa Little-kn o w nMa ngr o v eBar n a clc>, Ba]a n zLSPaLe]lLfor mLs
つ
J
Fig･ 1･ BaZa n uspalellLJTor mL
-
s BR U Gu 蝕 E, Shel) featu res･ (A) co nicalspecim e n. rostralvie w(13･ST);(a)tubular
specim e n, lateral vie w (15-S T); (C)pentago n alspecim en , apic al vie w (09-S T); (D) sche m atic vie w of shel)
stru ctu re(13-S T);(E)s cutu m , o uter s urfa ce(01･S T);(F)s cutu m,in n er su rfa c e(01-ST);(G, Ⅰ)te rga, o uter
su rfa ce(G: 01-S T a nd I: 12-S T, r espe ctiv ely); (H, J) tergu m, in n er s u rfa c e(H: 01-S T a nd I: 1 2･S T,
r espe ctiv ely).
Ida Ayu Pus pA S A R l, To shiyuki YA M G^ U C
H I a nd Sao wapa ANGSUP A N 7CH
c
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Fig. 2. The m o rphological
v ariatio n of in n er su rfa c es ofterga a nd sc uta of B･ pateZIl or m z
'
s BR UG U IBR E. (1)terga:
sc uta:(2a)19-ST;(2b)02-ST;(2c)04-S T･
u nle ss n otched by cor rosio n; o c cludent m a rgi n m od
-
e r atelytoothed;gr o wth ri dge slow to m ode rate･b
utin
oldspecim e ns up per pa rt m oderately fol ded; usu a
lly
lo ngitudinalstria e abse nt･ In n ersu rfa c esm ooth･ o c
-
c asion a11y roughen ed n e a r ape x;a rtic ula r ridgepr om
-
in e nt, slightly rene x ed at about half le ng
th ofte rgal
(1a)03-S T;(1b)?0-ST;(1c)18-ST;(1d)2l
･S T･(2)
je ctfrom the o ute rlamin a a ndjoint t othe w al lo
fthe
pri m a rylongitudin als eptum ･ Basis thin･ c alc a r e o u s,
wi thr adi altubes e xte nding n e arlyto periph
e ry･
oper cular plates (Figs I E
-J; 2, 1a
- d･ 2a
-
c)･
sc utu m with o ute r surface flat, ape x som etim e s r e
-
c u rv ed withrespe ctt oe xte rior;te rgalm a rgl nStraight
Re cx amin ation ofa Little-kn o w nMa ngrov eBa rn a cle, BaZm uspate]]lfor mEs
fable 1. Qu alitativ e c omparison ofchよr acters or b. paLe]Z'fo r mis, 且 kondaたovi, B. a]bL
･
c ostatu s, and B. L
･
mp'YW L
･
s us.
Char a cters B. paLeI]Lfo r m L
'
s B. ko ndakovt
'1) B. oZbt
'
c ostatu s2) B.･iI叩TO VF
'
s us
3)
A. Shell
1. Shape
2. Parietes
3. Pari¢taltubes
4. Subsidia rytubes
5. Sbeatll
. 6. Radii
7. Ala e
D. Sc uttl m
8. Ad du cto r ridge
C. Tergu m
9. Spu rfurr ow
10, Cr estofdepr es･
s o r m u s e)e
ll. nas al m argin of
c a rin alside
D . M o ut h･ p rts
1 2. Labru m
1 3. M a xillaI
A. Cir rllSIII
14. Anterio r m argln
15. Ere ct to oth o n
posterodistal
a ngles ofarticles
1 6. Setae
co nic alto cylindric a)
s m o oth
,
ri bbed
,
folded
with lo ngitudin alribs
with tra n sv e rs e s epta
pr8S ent
v esicuhr
n a rro w
tr an叩arietal
sho rt
OPCn
verypro min e nt
straight or sligh1y c on-
¢a V e
Simple
withn otch4)
withc o nic alte eth
abse nt
with c o mplexseta e
5)
F. Basido rs&lpoint oE n aked
penis
s ubcyl主ndricalto cylin-
d ric al
s m o oth witho ut)o ngl-
tudin al ri bs
withtra n sv e rs e septa
s o m etim espr ese nt
v estc utar
n a rro w
disparietal
sho r上
OPen
m oderatdy promin e nt
ex c a vated, oftendeep･
ly
sim ple
withn otch
withc o nic alte eth
abse nt
withco mple x
wi th 2apic als eta e
co nic alto cylindrical
ri bbed with lo ngitudi-
n &) ribs
withtra nsvers e s epta
Pre告ent
v csic uler
wide
dispa ri¢nt且Ⅰ
Sho rt
clo sed
v ery pro min e nt
slightly c o n ca v e
sim ple
c o nic al
v ery , S mooth witho ut
)o ngitudin alribs
wi thtraTISV erSe 86Pta
s o m etim espres ent
s olid
n a rro w
disparietal
m oderately)o ng
Open
I
v ery promin ent
straighto r s]ighly c o n-
C aVe
m 11l■tidentic uhtc
with n otch wi tho utn otch
witholltCOnicalte eth with co nicalteeth
&bsent abse nt
with co mple x 8etaC Without co mplex seta e
n aked naked, y e野 】o w
.･ 21 3) B･ ko ndakovL and a atbJ
'
c ostaL7JSfro mOikebajo m& e, Tokyo Bay;B. z
'
mpTV Vt
'
s7LSfr o mSe ndai(I.A . Pu sp A S^R I,
origin aldata); 4) witho ut.n otch(FE R N 人N D O, 1978);
5) wi thc o mple x setae(FE R NA ND O, 1978).
m a rgin(Tables1, 2), a nd blu ntly orsharply p()inted;
artic ularfu rro wdeep; ad ducto rri dge u s u ally m oder-
atelylong, s om etim es short, w ellsepa r ated from a r-
ticular ri dge;s om etim e swith n a rr o w, sh al lo wpiton
lo wer te rgalside;lateral depre s or m u sclepitsm all,
usu ally v e ry shallo wbut som etim es wa nting. Color
ofsc utu m extern ally u sual ly brow nish pu rple, o c ca
-
sio nallydirtywhite;internal ly white wi thsplotches of
purple. Tergum with a rtic ula r m a rgin raised, s om e-
tim e sde nticu)ate at lo we r m a rgln; C arinal m argln
c o n v ex, s om etim es protuber a nt in up pe r third;
growth ri dge s are mode rate, u sually cre n ulate; ba sal
m argln.usu ally straighton bot hsides ofspu r, so m e
-
tim e s s一ightly conc a v eon c a rin alside; spur fu r r ow
open a nd bro adly r o u nded at end;spu rwidth ap pr ox-
im ately0.39 length of basalm a rgin;dista n cebetw ee n
basiscu tal a ngle a nd spur Tl ea rly0.5 5or spu rwidth
(Table 2)･ Inte rnal ly, 紅tic ula r ri d
'
ge mode rately
promin ent, r ene 託ed at ape x; a rtic ula r furrow de ep;
crestfordepre ssor m u sclespro min e nt withnum e ro us
(5-8).
inse rtio n sites, u s ually proje cting below basal
m a rgln; SO m etime ssurfa c e rugosein tlPPerpa rt, and
basely sm o o th. Color of te rgum e xter nal1y m ostly
purplish-pink or bro wnish pu rple, with white spur
furrow ope n;inter nally pu rple, but u sual ly white on
spu r, aftic ula r ridge, c r e st of depr e ssor m u s cle, a nd
c arin als egm ent.
Mo uthpa rts. Labru m (Fig. 3 B) usual ly with 3 づ
(m e an= 4･2 3)te etha nd with Rv e s etule son ea ch c r e st
of notch. Palps with short, pinn a t e seta ein n a rro w
ba ndn e a r up pe rma rgin, with lo ngsetae o nlo w e rhalf
of distalm argln and in a noblique r ow n e a rdistal
a ngle･ M a ndible(Figs13 C, D, E)with 4
-5 teeth
,
3'd
T5
1h te eth so m etim e sbifi d
,
with are ad dit onal sm all
6 lda Ayu Pu sp A SAR l, To shiyuki YA M AGU C H l and Sa ow apa A N GSt] P A N I C H
Table 2. Meristic c o mparis o n of char a cters ofoperc ularplates, trophiand cirriof B･ paLeZtLfor m[s, B･ ko ndakovL
'
,
B. aLbJ
'
c oslatu S, a ndB. 1
'
mprovL
'
s b S.
B. paleZ]LJTo r m L
'
s B. kondako vt
'
I) B. a]bL
'
costaluS
2) B
･
L
'
mprovL
'
s us
3)
Par a m ete rs (n - 23) (n - 6) (n I 12) (n I 93)
Ra nge A R ange A Ra nge x Ra nge x
A . Te r帥7tL
1. Spu r width′bas alm argl n
2
. Spu rle ngth/spu rwi dth
3. D ista n ceETro m a ngle/spu r
widtl1
4. D ista n cei:to m a ngle
4)/spu r
)ength
5. Distal fro m a ng一e/basalm argin
6. Spu r)e nsth/ゎasal m a rgln
I). Sctltu m
7. Artic ular ridge/tergal m argl n
a. Artic ular ridge/o clude nt m a T一
申
C. Trophi
9. Nu mber of te eth o n )abru m
0.3 1- 0.59
0.59- 0.94
0.3ト勺 .81
0.46-1.05
0,13- -0.34
0.2 5-0.35
0.431).65
0.2 8･イ).4 2
3- 5
(c a鵡 s享de ofn otch)･
D. Cirri
10. Nu mber of paired setae pe r 4<
segm e nt, cirrus VI
ll, Ratio of the lcrLgth of the I.28- I.63
lo ngest of m edial article of
cim s ‡ⅠI to the width ofits
arLic)e5)
0,39 0.261O.33
0.77 1.21-1.67
0.5 5 1.2 5- 1.78
0,63 l.00-1.38
0.2 2 0.381 -0.56
0.3 0 0.35- -0.45
0.53 0.7 4TO.98
0.3 0 0.3 21 -0.4 4
1.37 0.5 2-刀 .83
1,5 7 0.33- 一っ.4 7
1.2 0 0.50-0,80
0.46 0.12-0.1 8
0.40 0.1 81l.28
0.86 0.35-一勺 .5 7
0.37 0.30-一っ.3 6 0.33 0.】B一心.25
4.23 4- 5 4.3 3 2-3
4.78 41; 5.0 0 4-6
I.41 1.43- 1.88 1.63 1,2 7-I.ヰ8
0.36 0.12-0.36 0.36
0.65 0.7 3-2.44 1.59
0.42 0.29- 1.80 0.87
0.65 0.27-(I.91 0.54
0.15 JO.09-8.25 0.17
0.23 0.241).47 0.32
0.4 7 0.God .89 0,74
0.22 0.33-A .56 0.4 5
2.9 2 7
,
5 -21.5 15.ll
5.2 5 5- 8 6.09
1.34 1.97｢2.4 5 2.21
I)･ 王)B
.
･ kbndakoviand B. atbEco statu sfro mOikebajo m a e, Tokyo Bay(I.A. Pus pASA Rl, Origin aldata).
3) B. iTnPrO V血s,lo cality u n stated(耳ENR Y a nd M cL^ u G HLIN,1975 ･･2 06)･
一) pointfa rthestfro mba?icutd anglebn pro xim al h alfofscutal m a rgi払 Ofspu r.
5)so u TII W A R D And NB W M AN, 1998.
teethin betw ee nl
sL-2nd o r2nd - 3rd; wi th inferio r angle
splnO Se;5
'ul to oth conAu e ntwith inferior a ngle･ First
m a xilla(Fig. 3 A)withs mal lnotch,including2 o r3
魚n e spine s, below up pe rpair of spin e s;6
- 8(m e an=
･6.4 1)spine sb.etwee n n otch, a ndthela stpair ofspines
occup ying infe rior a ngle. Seco nd m a xilla bilobed
wi th 1ong s eta e o n o uter m a rgln Of distal 1obe, a nd
pl n n ate Seta e n e a rlo wer margln SOf both lobe s･
Cirri. Protopods of a nterior cir n pri marily with
pl n n at e Seta e, SOm etim es with plu m o s eseta e; pro
-
t opods of cirru sI with simple splnules below post-
er odista)a ngle,
I basopodite ofcirru sIso m etim eswith
n a rr ow band ofsimple spin ulesbelo w distala rtic ula
-
tio n s
,
･ ba sopods ofcirri IIa nd III with n a rrow band
ofsim ple splnule sbelow distal ar tic ulatio ns･ N u mber
of articlesin e a ch right cirr us of Bpalelllfo rTnis are
listed in . Table 3.
C ir rusI withanterior ra m us 4- 10(m e a n= 7･1)
articleslo ngertha npo ste rior ra m u s; a rticle sof both
r a m 1
,
especially the poste rior on e, strongly protube r
-
a nt and wi thwell dev eloped sim ple spinules o n a nte-
rio r m a rgl n S a nd in n e rfTa c es of bothram l; With lo ng
s etae e xtending alo ng s uture s of pos te rodistal a nd
a nte rodistala ngles of oute rface, also wi thm ultifi d
spln ules n e a rposte rio r m a rgln S Ofdistala rticles;s e v-
e ral proxim al a rticles ea ch with n a r ro w ba nd of
sim ple scale s o n o ute rfa c e.
Cir ru sII wi tha nte rior ram us equ al to orI
-2
(m e a n= l･2)a rticleslonger than poste rior;both rami
with m oder ately protube rant a rticles;distal a rtic ula
･
tio ns with longs eta e, a nd m ultiR dspin ules n ear a nte
-
rior and posterio r m a rgin sOf m ediala nd pr o xim al
article s; few pr o xim al a rticle s of ea ch r a m u swith
n a rr o wba nd of spin ulo se scales on oute rface n e ar
poste rio r m a rgln.
Cirr u sIll(Figs 3 F- H) with a nte rior ra m us l1 5
Reexamin atio n ofa Little･kn o w nM angro v eBar n a cle, Ba[Qn uSPate[ltformis
B -
-
-:-;
7
｣ o.之 m m
0.2 m m
ぷ止⊥L o.2 m m
F 6日
_ L o.2 m m
0.1m m
0
.
1 m m
Fig･ 3･ BaLan uspate]IL/O r mt
'
s 13R UG U 7BRE, tr OPhia nd cirri･ (A)Arst m a xilla(10･S T);1abr u m(07･S T);(C, D, E)
m a ndib】e(C: 12-S T), (D‥ 13-S T), (E: 1 8･S T);(F- H), anterior ra m u s of 一eftcir ru sI I(1 3･S T),(F)pr o xim al,
(G) m edial･ and(H)distals egm ents;(ト K), a nte rio r r a m u s of leftcirru sI V(13-S T),(Ⅰ)pro血 al, (J) m edial
and(K)distals egm ents;(L)basalpa rtofpe nis(0 8-S T).
Ida Ayu Pu s p A SAR 7, To shiyuki YA M G^U C H la nd Sa o w apa AN GSU PA N 7C H
T 曲Ie 3. Nu mbe r ofa rticlesin ea ch rightcirru s or b. pDLeZ]1fo r m L
'
s･
Nu mber ofa rticles ofcirri
Specim en
n u mber
Ⅰ ⅠⅠ ⅠⅠⅠ ⅠV
a p a p a P a P a
Ⅴ
p a p
o1_S T 24 15 19 17
o2_S T 2.4 14 17 17
o3_S T 25 112 16 16
o4.S T 21 12 15 15
o5,ST 21 12 16 16
o6_S T 21 16 16 14
o7-S T 19 11 16 16
o8_S T 19 14 15 17
o9_ST 21 14 17 20
10.S T 17 13 15 14
ll,S T 21. 16 16 15
12-S T 16 12
13,S T 20 16 17 16
14-S T 1 9 15 15 14
15-S T 21 13 13 12
16.S T 17 12 16 15
17.S廿 1 8 1 2 16 12
1 8_ST 17 13 20 12
19.S T 20r 14 15 15
20.S T 19 12 16 15
2 1.S T 18 10 15 14
22_S T 19 14 17 15
23_ST 23 16 19 16
q
′
o
3
r････
n
U
q
′
0
ノ
$
O
q
一
3
阜
O
8
7
7
-
2
7
0
9
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0
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3
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つ
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一
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一
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1
1
ー
ー
-
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ー
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ー
1
1
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1
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N 22 21 23 23 22
x､ 20.2 13.1 16.2 15.0 1 8.6
N: m l mber ofindividt)?ls e x?min ed.
x: ari thm etic qe a n; a: a nterio r,p: po Sterio r･
(m ea n- 2.5)･article slonge rtha nposte rior;both r a mi
wi th$1ightly protube rant a rticles
･
;distalaTticle s with
m oderatelylo ng seta e and spin ule s; posterio r m a rgin
of distala ngcl with si･mple splnulesbe一ow relativ ely
longsetae,
･
In n er faces oc casional1y withsubartic ula-
tion ro w ofsimplespin ule sand alotofs et ae･ Ante
-
riorm argin sOn a71terior ra mus with c o nic alte eth on
proxim al, m edi al, a nd dist ala rticle s; poste rior
r am us
withoutteeth. Outer su rface ne a ranterior m a rglnS Of
both rami with long proxim al a rticles a nd na rrow
ba nd of sim ple scales, with 4
-6 pal rS Of m ode rately
long seta e, a nd simple spl n ules n
e a rdist alangles･
post erior m a rgln wi th 5or6 relativ elylongsetae o n
distal a ngle s of m o st a rticles･ Outer s u rfa c e n e ar
posterior m argin Of lo ng proxim alarticle sof ante rior
r a m u swith narrow to wide ba nd of simple s c ale s･
In n er surfa c en e ar po ste rior m a rgln Ofpro xim alarti
-
cles of a nte rior ram us, withn a r ro wba nd ofsim ple
spln ules a nd a few of longseta e･ Po ste rior cirriwith
w elトde v eloped m ulti丘dsplnule s n ea r a nterior m a r
-
gin sand n a r ro w ba nd ofsim ple spinules on in n e r
su rfa c e n e a rpo sterior m a rgln; On distal a rtic ulation
witha n u m e rou s sho rtseta e a nd 3 づ longe rseta eon
e a ch poste rodistalangles･
Anterior ram u s of cir ru岳 IV(Figs 3I- K) with
sim ple spinules; wi thout conicalteeth on oute r s u r
-
fac e ne a r a nterior m a rgin ofa rticle s, o c ca sio nal lyalso
la ckingthe m on al 1 distalarticle s;with b and ofw ell
-
de v eloped de nticles dow n a nterio r m a rgin Of oute r
s u rfac e, and m ulti丘dspin ules belo w distal a rticula
-
tio n. Cirri V a nd V Ius ual 1y with 1o r2 sim ple
spln ule sbelow seta eon e a ch pr o xim ala rticle, s o me
-
times als o on e ach media n a.rticles. CirrllS V Iwith
4-6(mea n- 4.8)pairsofs eta eon a nte rio r m a rgin of
e a ch m edian a rticle.
Basidors alpoint ofpe nis n a rr o w, usu ally elo ngate,
Ree x amin atio n of且 Little-kn ow n M angro v eBa rn a cle, Bala n u spateI)Lfo rm L
･
s 9
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naked(Fig･ 3 L).
Si2:e
T he dia m ete ror DA R W IN
'
s(18 54)spe cim e nw as
2 3m m (Pl･ 6, Figs 5aづ c);the Greatestdia m ete rof
NILSSO N･ CA N T E L L's (1929) specim e n w a s1 8m m,
height 7m m (Fig･ 1)I The specim e nsin the pr esen t
study, al withinthis ra nge(Ap pendix). T he rostro･
c arin al dia m ete r of the largest spe cim e n1 9-S Tw as
1 9･8 m m, the c a rino -1ateral dia m ete r21m m, andthe
height11m m ･ T helargestc arino-lateral dia m eter of
spe cim en 0 1-S T was 2 B.5 m m witha ro str o_c arin al
dia m eter 1 7･3 m m , a nd height9.2 m m . The highest
spe cim en 2 3-S Tw as l l.5 m m with a rostro_ carinal
diam ete r13.6 m m
,
a nd a.c arin o-late r al dia m eter1 0.i
m m.
Va riAtion
T he shellv ariesin shape a nd su rfa c e r elif;c rowd-
edspe cim e n s maybe cylind ricalor qu adrangu】a r with
a wi de ori Bc e a nd radi, uStlally with the s urfa c e
ri b bed or folded;in le s cr o wded individuals, shels
bec om e c onicalordepressed,pentagon aI with n a r r o w
radi, a nd ofte n with a sm oothsu rfac e. T he c arinal
side of thebasal m a rgin of thete rgum isalso variable,
u s uallybroadly e x c aved but s ometim eslookinghollo-
w ed otltdu et oa n e xte n sion of the c r e sta reaforthe
te rgal depr ess o r m u s cles.
H&bitat
Ba)a n u spatelZzfo r mis w asfo u nd in abundance a s_
s ociated withB･ a TnPh ltn
'
te a nd Chtha m atu s sp. , at･
tached tothe lea v es a nd ste ms of Avic e nz
･
a aLba,
R 旭ophon mu c ro n ata, a nd SoTZn e ratia case ola r,
･
s see_
dlings pla nted o n a n ew m ud鮎t･ T he se edlings,
planted at high, mid, a nd low -tidal le vels, e xpe rien c ed
sal in ty r a nging from O%o - 28%o(AN GSUP A N IC Ea nd
H ov A N O N A, 1 99 6)･ Ac c o rdingto UTIN O M I(19 6 8),
B ･ pateZLlfoy m z
'
s o c cursin the M ala c c aStraitEfom the
inte rtid alz oneto 4 0m of depth, atta ched o nliving or
de ad su nke n
N
ba rk ofa palm -tr e es
n
o r wo od
, Shell,
ofte n wi th B･ v a TZegatZLSO rC･ m alaye n sis.
D isctlS Sio n
M ateri alc olle cted fro m Ba n D o n Bay, Su r at
T hani
･
T haila nd? agr e es withthehardpa rt sde scri bed
by DA R W IN(1 85 4) a nd UTIN O M I(1 96 8), the hard
pa rts a nd ap pe ndages des cribed by NILSS O N･
CA N T ヱL L(1 92 1, 92 9, 19 38) and HEN R Yand Mc-
LA U G rr L I N(19 75).
Bala TZu SPatelZtfo r m L
'
shad been colle cted fro m C. ∫.
om a ndel and the M alabar coast(SpE N OL E R, 17 80);
the southcoas t of India (BRU O U戊 R E, 17 92); the
Port oNovo Region･ S outhern India (PA TEL, Pe rS.
¢o m
･, FE R N A N D O, 1978); Be ngaland the Philippin e
archipe)ago(DA R W IN, I 85 4); Nordw a chte r,Jav asee
(i･e･ Ja vaSe a)(NILSSO N- CA N T軌 L, 1921); Rango o n
(NILSS O N- CA NTZ:L L, 19 29);the Orissa a nd Ar aka n
c oasts of the I)ay of Bengal (NILSS O N- CA N T E L L,
19 38), a nd the Strait of Malacca (UTIN O叫 1968).
T herefore
?
this speciesis ap pa re ntly li mi ted to the
lndia n Oc e a n andthe Malay a nd Philippln6 a rChipeト
agol aS Sho wn in 点g･ 4､
DA R W I N's m ate rial(1854, Pl･ 6, Figs5a -5c)from
Be ngaland the P hilp pine archipelago exhibits a de･
pres edshell fo - 1 S Ometim es m u ch d6Pr eS Sed.
, U8u -
a11ythe s urfac eof the shel is sm o oth
l
butin older
spe cim e ns the walli- )ightly folded longitudinally.
Thetergum hs a straight basalm argm and the basis
)a cks radial tubes. NILS S O N･ CA N TBL1}s m aterial
(19 21:32 名;19 29:'4, Figsla -b, 3a -b;1 93 8:4 6, Pl. I,
Figs 4･ 5)'from Nofdw a chte rJ m Sea, Ra ngoon,
0 rissa
･
a nd the Araka n c oasthas c onic al, withstr ong-
ly but regula rly, folded wans･ The ba.
sat m afgln Of
te rgu misde ep)y ex c a vatedon the c a血 垂1side a sin B.
ko ndakovf
･
and the basis had sub表idiary tubes.
uT IN O M l's(1968:1 74･ Figs 5, 6a, b) m
l
aterial fro m
the Str aitofM dacc a usu any 触 aL,
Col,u m n o･ c o nic al
or depr esed- co nic al w a)1 with s m o oth pariete s; the
ba sal m argl n Of the tcrgu m i岳braadly exca v ated o n
the c arin alside
･
a ndthebasis右as subsidiarytubes. In
o ur spe cim ens fro m Ba n Don Bay, the shape
一
a nd
Su rfa c etexture ofthe shell, the ba sal m argln Ofthe
te rgu m, a ndthe 且m atu reOfthe m a ndible are r athe r
va riable･ T he shellshape r a nge s from conical to
cylindrical with the su rfac e folded o rrib bed, but
som etim estheshellisdepr essed with thesu rfa c e ofte n
sm o oth･ W hen c ro wded, the shells be com e cylindri･
cal a nd tall･ butin les c rowded c o ndition theyte nd
tow a rds c o nic al
,
altho ughthe ¢arin ais often clo seto
v e rtic al･ T he c arinalside ofthe basal ma rgln Ofthe
te rgu m js als oquite v ariable, usual ly straight, so m e-
tim es slightly conc且V e･ butno spe cimerlsis a sde eply
ex c a v ed a s Ggu r ed by NILSS O N- CA N T軌 L (19 29).
T he m a ndible u s u allyhasRy ete eth,so m etim e sha s a n
ad dito n al s malltooth bet ween the lSt a nd 2nd o r2d
and 3'dte ethl a nd these characte rs a re simi lartothos e
ofNILSSO N- CA NT E L L's(1 92 9)spe cim en s.
In m aterial of B･ patelZLJTor, n z
･
s fr om Porto Nov o
,
South lndia, by FER N A N D O(197 8)fo u nd cir ru sII
10 Ida Ayu Pu s pAS A R l, ToshiyukiYA M AGU C Irl a ndSa o w apa ANG SU P A N I C H
F唾. 4. G eogr坤ical distributio n ofB･ paLelLlfor m由, B･ ko ndakovL
'
･ B･ aZbEc ostatus･ a nd B･ z
'
mp'ov'
'
s u s(c o mpiled
fr o7rL NIS$O N- C^N地 L L, 1921, 1929! 1 938; UTI N O M l, 19 68; HE N R Y, 1973; HENRY a nd M cLA UG 乱 IN･ 19 75;
′ YA M AG U C‡王l, 1977&, 1977b,‡980;LE W I S, 1985)･
a r m ed wi thc o mplex s etae a ndthe 丘rst ma ェilla with
-
oqt a no t6
/h･ M a ny of the specim e n sin ou r甲ate rial
hav苧 a n otch o71 the Br st m a由Ila as descri bed by
触 7･ R Ya n4
し
,
Mc LA? - 一 甲:(197 5), but 血 al ly n o
c o TnPle x岳eta e
■dn cir ru sIII･ ■som e of the morpholog-
ical char a cte r s of o u r spe cim en sdiqe r from tho
r
se
descri bed by H ENR Ya nd McLA U G H u N(1 975:142,
pl. 1 6
,
Pl. 1 7. Figsi
-j):1)in thepre se nt oftra n sv e r se
septain the ,pa rietal tube s;2)alo nge r artic ula r ridge
o n thesc utu m; a nd 3)a gre ate r r elativ e width ofthe
tergalspu r･
A瓜hitic s
D A R W IN(1 854)pla ced B･ pateLLtJTo rTn Z
-
sin his se c-
tion D of the ge n u sBa]a n u sbased on diagnostic
e xte rn al shellcharacteristics:1)ba sis witho ut por es,
2) the c olor of shellsu rfac e･ Ho w e v er, DA R W I N
(li 54:2 61)rem a rked thatthis speciesha s a str o ng
claim to be r a nked in his se ction C be c a u s ethe ba sis
so m etim e shas､subsidia ry tubes near periphe ry a nd
the spe cie s this ap pe a red toDA R W IN tO be mor e
closely r elated to B･ impro viszJS tha n to a ny othe r
species of BaZa nus･ On the othe rha nd･ HE N
R Y and
McLA U G HLIN (197 5: 144) s uggested that s ev e ral
cha ra cters, pa rtic ularly tho se of the labru m a nd
te rgu m , the shells u rface, a nd the cirrlglV efurthe r
evi de n c efor a clo s e relation ship of B. patelZzfor m z
.
s
withthe s ubs equ e ntlyde sc ribed spe cies B. kondakovL
'
and B. aZbz
･
c ostatu siespectiv ely (TA RA S O Va nd
ZE V IN A
,
1 95 7;PILS D R Y,191 6). Aspr e viously m enti･
on ed
,
the 允gu re of the tergu m of B. pateZtLJTo r mis
(WILS O N- CAN T E L L, 1 929: Fig･ 1a)is v e ry si mi la rto
B. ko nd,ako viin thede ep e x c a v atio non the s cut als
i de
ofthe spur and the de ntic ulate ba sal m a rgl n O nthe
c a riTl alside.
M o rphological di qe r en c e sbet we enB. patelzfo rTnis,
B
. kondakovz
'
,
B. aLbic ostatu s, a nd B. z
'
mprovL
-
B u s a r e
listed in Table s1 a nd 2. T he la cks ofthe multi-
dentic ulatelabru m a ndsolidsheathsepa rates B. pat
･
e)Lzfo r mL
'
sfrom B. L
-
mpTO VZ
'
szJS. B. patetLlforTnls ap pe ar s
t oliebet we e nB. ko ndako vl
'
a nd B. aZblc o sLatu s. Som e
cha r acte rs(shell,Spur, m ollthparts,ba sidor salpoint)
allyit m or e clo s ely with B. a[bico stalu s, a nd the othe r
cha r acte r ofa nte rior m a rgi nOfcirr u sIllr ese mblesto
B. ko ndako vL
'
. On the othe rhand, chara cteristics of
the r adii, ala e, thelongitudinalstria e ofscu tu m, and
cir rusIII do no t sho w a close a缶nity with B. atbz
'
c os･
tatu s, a nd also c a nbe diffe re ntiated from B. konda -
Re ex amination ofa Little･kn o w nMa ngr ove Bam a cle, Bcla n u spaLe]]Lfor mis ll
kovi byseve ralcha racte ristics ofala e, ba salm a rgln Of
te rgum, a nd cohp)ex seta eofcirrusIll. T he radiiof
u n c r owded B
. pateZLfo r m L
'
s are n a r row , Which itsim -
ila rto B. ko ndakovL
'
, Whereasthose of B. aZbic os ta tu s
ar em oder atelyto very wide. T helongitudinalstria e
ofs c utum a re u s u ally absent in adult or b. patellfo -
rm z
'
s like a sB･ kondako vz
'
, but in you ng specimens
alm ostpres e nt, whilei一lB. albicostattJ S点ne striae are
presen tin young a nd adultspe cime n s, T he a nterior
m argin ofcir ru sII orb. pa temformis a r esimila ri.tO
B･ kondakovi, aShasconicte eth, whe re a sB. aZbz
-
c o sLa _
tuslack conica一te eth.
Ge ogm phic Al distributio n
T hegeographical distri bution or b. pale)Zifo r m t
'
s
,
B
.
ko ndakov1
'
,
B･ a]bl
'
cos taLu sl a nd B･ impnvisus, co m･
piled mainly fro m NILSS O N
I CA N T BL L(1 921, 19 29,
19 3S), HE N R Y(1 973) , H玉N R Y a nd M cLA UOLIN
(19 75), YA M A O U Cm (197 7a, 19 77 b, 1 9 80), and
LE W IS(1985)isgive nin 丘gur e4. As can bes een, B.
kondakovL
'
has awide ra ngein the lndo - West Paci恥
fr o mBom baythr o ughthe Ja v aSe at os o uth- western
K or e aands outhern Japa n. T here cord for B. konda _
ko vE on the w est co ast of lndia (I.E W IS, 19 85), while
c ertainly possible, coul dactually be for you ng or
c ro wded B. patel)Lfo r mis. Ba)a 12 u S a]bL'c ostalus on the
othe r hand, is only found in the W estern Pa ci 鮎
Oc e an, fro m Japa n, No rth C hin a through Kore a,
Hong E.ong a nd For mo sa . HヱN R Y& McLA U G LIN
(197 5) r epo rted B･ aZbL
'
c o staLu s from M o rro Bay,
C alifo r nia, butit ap pa re ntly didn
lt be com e estab-
lished the re･ B･ improvisus DA R W IN, 18 54, pr ese ntly
r a nges wi delyin tropI Cal a nd w a r m tem pe rate s e&S
(Sc otland a ndtheB alticSe ato W est A fric a, M editer-
r a n e a n, B hck? Ca splan , a nd Red Se a s; No v aScotiato
Patago nia;Or ego nt oPe ru;Japa n, Straitof Mala c ca,
a nd Aus tral ia), butit was ap pa re ntlyintrodu c ed to
the lndo Pa ci点c by ships･
Su m m ary
B. paleZZzfo r m L
-
sis
,
in gen e ral,fou nd attachedto the
lea v e s and ste ms ofm arin eva sc ula rpla nts o r shellsin
theinte rtid alzon eto40 min depth, a nd itc a ntolerate
wi de v ariationsin sal in ty･ T hephyloge n etic r elation -
ship of B. pateZ]tfo r&z
'
s ap pe a rs to be bet we e nB.
ko ndakovL
'
a ndB･ a]blc o statu s･ M or epr e cis edete rmi-
n ation oftheir willr equ l re S Othe r m ethods su ch a s
cladistic a nalysis, alo zym egel electrophoresis, a nd/
o r mtD N As equ en cing･
Ackn ow)edgm e nts
T he au thors wish to tha nk Pr ofess or Willia m A .
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A bstr act
Th叩hylogenyofthesix species of theBaZa 77uSamPhitrL
'
te complexfo undin Japan w as a n alyz ed based
o n n ucleotidesequen ces ofthe mitochondrial C O I(cytochro me oxidases ubunitI)gene andthe m orphology
ofthe bamacles. Thesix spe cie sar eB. a mphitrite Da rwin, B. ebu r n e u sCo uld,B. impro vij･u sDarwin,B.
albicostalu sPilsbry, B. ko ndako vL
'
Tarasov a nd Zevina, and a. r etic ulatu sUtinomi. Judgi喝 &o mthehigh
bo ots rap valuesin the sequence-bas edphyloge ny,thes e six speciesappearto c o mpns ea m onophyletic
groupdividedinto tw o clu ste rs ofthree speciesea ch:B･ a mphz
-
trite, B･ ebu r n e us, and B･imp和Visus;a nd B･
albico sialus, B. ko ndako vi, andB. relic uLalu s. The cladogr am ba sedon morphologylScongruen tWiththe
sequenc e
-based on e;therlrStSPeCiesclusteri畠 chara cterized by a multide nticulatelabru m,the sec ond bya
simplelabnlm .
Key w o rds:Ba[a n u s a mphit7
･ite complexi m o rphology, cladistic analysis, m olecular phylogeny,Japa n
Intr odu ctio n
T he gr o up ofbar na cles c o mprlSlngthe Ba)a n u s
a mphitrite co mplex is species rich, withw orldwide
distri butions forsom especiesin w ar mte mperate and
tropic alw atersdu etodispers al byshipsI Ne w m a n(1993)
su m mariz edthe history ofthe syste m atics ofthe nin e
v arietiesof B. a mphitri(e orlg n allydescri bed byDarwin
(1854)(Fig. 1). Bec ause of Darwin
'
s sho rtdes cription s
a nd la ck ofc o mplete c ollectlngdata,typeloc alities are
dubious, a ndtype-spe cim e nslargely u ndesign ated;
therefore, m u ch confusio nhas e ns ued inthe subsequ e nt
literature. Utinomi(1967)descri bedsix spe cies ofthe
B･ a mphitrite co mplex fro mJapa n:B･ reliculatusUtino m l,
1 9 6 7, B. va riegatu s cirr atu s Dar win, 1 85 4, B.
albL
I
co status Pilsbry, 191 6, B. a mphitrite Darwin, 1854,
B. a mphilriteform o s an u sHiro,1938, a nd B･ uligin osus
Utin o mi
,
1967(=B. ko ndako vi Tar aso v and Zevin a,1957)
(Fig. 1). A se ve nthspecies, Bala n u spo ecilothec a,had
be endes cribed byK畑ger(1911)fro mO kin os eBank,
Sagami Bay. W ritng u nderhis for m er n a m e of H ir o
(1938), Utin omio nceplac ed B. po ecilothe cain the B.
a mph7
'
trile C O mple x, buthelate r e x cludedthis spe cies
fro mthe c o mplex(Utin omi,1 967).
Hir o(1938)reported B. a mphitrite fo rm a cirratus
Dar winfTr o mlkilsland and Ariake Bay, Kyu shu. Ho wJ
ev er, based o nan ex amin ation of Darwin
'
s c olle ctio n
keptat the B ritsh Muse u m(Natural History), Harding
(1 962)replac edthis scientific n a m e with B. v ariegatus
v ar. v a riegatus･ Utin omi(1967)c alledthe spe cim en s
fr o mIkiIsland and Ariake BayB. va riegatus cirr atusL
Sin c ethe n,this spe cieshasbee nhardtofhld inthe w a-
te r s of Japa n(Ya m喝u Chi, pers. obs erv.), a nd itis n ot
I/
Sesst
'
Ie Orga Tlt
'
s m s, Vo[. J8, n o･∫, 200)
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Phy7oge ny ofJapa n es eBola n us a mpht
'
/rL
'
te comple x
in cluded intheprese ntstudy.
Utin omi(1970)reported B. v e n u sfus ven usl Dar-
win
,1854 fr o mAikaw a, SadoIsland, NiigataPrefe cture,
a nd als ofro mOtomi in Uchiu raBay, Fukui Prefe
p
clure.
Afterthat,therehasbee n n o other reporto nthe oc cur-
r e n c e ofthis species or subspeciesinlap?n･
Therehasbe en adr am atic changeinthe spe cies c o m-
position oftheintertidal barn a clefau n ain Tan abe Bay,
Os aka Bay, Tokyo Bay, a nd otherbays ofHo nshu,Ja -
pan,o v erthelast15years(Ya m aghchi, u npublished data).
ln particular, B. r eticulatu shas eitherdecreas ed in, o r
be en e x cluded fr o m, the lo w erintertidal zo ne of
e mbaym entsinJapan. Con comita nt withthedecre ase
in n umber ofindividu als or co mplete disappearanc e of
this speciesin s o m epla ces,the vertical distributio n of B.
a mphz
'
trile andB. albico statushas shi鮎d 丘o mthe mi ddle
tothelo wintertidalz one, Fu rther m ore
,
the n u mbers of
individu als of B･ amphitrite and B･ albico stalushav e als o
de creased(Ya m aguchi, u npubli畠hed data).
Inthe1 970sB. relic ulatus w as co m m o ni v ario us
e mbaym entsinJapa n,butn o witis n oteasilyfou nd. ¶le
spe cim e ns of B･ r etic u]atus ex amin ed ino urstudy w ere
collected fr o mthe ope n sho r e of O kin a w aIsland.
Balanu s a mphitrile appearsto hav e arriv ed o ntheJapa -
n e s e c o a stsin historicaltim es, as a ss u m ed byHir o(1 938)
andcorrob rated byYa m aguchi(1977)basedo nthefossil
rec ord･ Bala n us ebu m eusGo uld
,
1814andB･ improyis us
Darw in, 1854ariv ed in Japan es e w aters e ven m ore re-
c ently, a触 r W orld WarII(Ka w abara, 19 63), and
Yam agu chi(1989)sho w ed thege ogr aphicdistri butio n
of both spe ciesin Japa n･ Bala n us a mphitrite, B.
albicoslatus
,
B･ eburn eus, a nd B･ improvisus ar ewi dely
distri butedthro ughoutJapanin e mbaym e nts, e x c eptin
Hokk ai doin n orthernJapan･ T hey arefo uling orga n-
is m s andgetabo ut thro ughhu m an agency, for e x a mple
o nthebulls ofsbips.
Henrya ndM cLa ughlin(1975)atte mpteda qualita-
tiv e a ndqu antitativ e study ofthe re c ent tax a oftheB.
amphitrite co mple x･ The c o mplexin cluded 19spe cies
and 4subspecies, n a m ely, B. a mphilrite
*(in cludingtw o
subspe cies;
*: spe cies e x a min ed in this paper), A
s ubalbidusHenry,1973, B. eburn e u sGo uld, 1814*, B.
E
'
mp1
･O Vis us*
,
B
･ v ariegatus, B･ retic ulatus
*
, B･ pallidus
Darwin
, 1854, B. albic o stalu s*, B. ko ndako vi*, B.
ct
'
e ro sum He nry, 1973, B. s utu rallu sHe nry, 1 973, B.
dentivaria ns Henry,I9 73, B･ palellfo7-mis Bruguitre,
1789, B･ abeliLa myand Andri, 1932,B. c o n c a v u s(in-
cluding4s ubspe cies), B･ ven ustus, B. po ecilothec a, B.
9
z
'
n e xpeclalusPilsbry,I9 16, andB･ peruvia71 u SPilsbry,
19091 Interspecinc r elationships w ere e valuatedstatisti-
c allyusingage n eralizeddistancenin ction and dis crimi-
n atio nfu n ction an alysis(He nrya nd McLa ughlin,I
,
975)I
Altho ugh c o nsiderable si mi larltyin m o rpho)ogy
exists a m o ngthetaxa ofthe B･ a mphitrite c o mplex,tw o
n atura一gro ups c anbe rec ogniz ed inthe19species a n a-
lyz edbyHe nryand McLaughlin(1975). Thefirstgro up
(amphitritegr oup of He nry and McLaughlin, 1975)is
chara cteri2:ed bya m ultidentic ulatelabru m a nd in cludes
B･ a mpht
.
tri(a, B. s ubalbidu s, B. ebu rn e u s, a nd B.
impro vt
'
sus･ T he sec o ndgro upballidusgr o up of He nry
andMcLa ughlin, 1975)is chara cterizさd byha ving占ub-
sidiarytubesintheparietes, ayesicularstru cture ofthe
she ath
,
a ndco mple x setae o ntheinnerface ofcir ru sIll;
itincludesB･ pallidus,B. albic ostalus, B･ kondako vi, B･
citeros u m
,
B･ s utu ra[tus,B･ dentiva ria ns,a nd,pro visio n-
ally, B･ abelia nd B･ patellfor mis･ Theparietaltubes,the
she ath
,
a ndthe co mp一ex setaehad be en n otdes cribed
fortheselast tw o speciesand n omateri･alw as a v ailable
to He nry a nd McLa ughlin(1 97 5);ho w e v er, thes e'a u-
thors co nsideredthe ribbedshelland operc ular v alv esto
indic ate close relatio nships withB. aibic ostatus and B.
ko ndakovi,respe ctiv ely･ The re m alnmgSPe Cies a m o ng
the19aredistinguished bythe absenc 印fthediagrlOStic
chara cters s ee nin the i?1rSt tw ogro ups(e x?aptB･
in e xpectatus, which hasco mple x s
'
gta昌6n ci血 sI王Ⅰ);they
c anbedivided intothree subgr oupsbased 師 si甑ilari-
tiesin gen eralm orphology:1)theco n c av usgro upin-
cludingB･ c o n c a v u swith its four s ubspe cies;2)the
v a rlegalu sgr o up I n cluding B.. v arlegatu S a nd B.
r eticuZatus; and 3)the ve n u stusgr o upin cludingB.
v e n u stu s
,
BI PO eCilothe c a, B. in e xpe claiu s, and B.
pe ruvia n us.
Totest thephylogen etic relatio nships a m ongthose
spe cies ofthe B･ a mphitrite c o mple x of He nry a nd
M cLa ughlin(1975)thatinhabit theislands of Japan, w e
perfor m eds eparate cladistic an alys es oftheir m orphol-
ogyandthe sequ en cesoftheir mito chondrialcyto chr o m e
o xidase sub nitI(C OT)gene.
M ater.主als aJld me thods
lt Sa mpling
Fo u r spe ciesofthe B･ a mphil)
･
L
'
te complex, B･ a mphL
･
(rL
･
te
(8specim e n s), B･ ko ndako vl(6spe cim e n s), B. albL
'
c o stalu s(7
specim erlS), a nd B･ ebu ]･ n e us(8spe cim e ns), w e re colle cted fTro m
Oikebajo m a ein n o rther nTokyo Bay. On e spe cie s, B.
L
'
mp/
'
O VIs u s(5spe cim e ns), w a s c olle cted fro mthe Ka s ai Rinkai
-
◆
iJ
10 Sess)
'
le O1･ga nL
'
s m s. VoJ･ )8･ n o･), 200J
pa rkin northe aste rnTokyo Bay, B. retL
'
c ulatu s(6 specim e n s)
w a s colle ctediTro m･Gu shikaw a, Okina w aIsland, a nd Tetra cIL
'
ta
form o s a n a(2specim e叫 was. collec ted fro m Miyakoisla nd,
okipaw a･ Allspecimens c olle cted w e reim m ediately pr由er v ed
in95% etballOl.
2･ M o rpho)ogjca)cha r a cte rs a nd an alysisI
To a nalyze thephyloge nic relationships ofthesix studied
spe ciesofthe B･ a mphilrite co mp
lexba sedo n adultrn o rphoト
ogy,1 1m orphologicalchara cte rs were sele cted for a nalysts:
1)thoseshowingdiv e rse and &equ e nt oc cu rr ence a m oヮgthe
spe cies of the B. a mphltrite c omplex;and 2)thoseshar ed by
s e riallyho m ologous structu res(Table1). T he v a rio usstates
exhibited bythe s e11m o rphologic alcha r a cte r w e rthe npo -
1arized byusing Tet]
･
a c/itafo r m o s a n aHiro,1939asa noutgroup･
A data m atrix ofphen o typic chara cte rs(Table 2)w as s etup
and a Macintoshsyste m was us edtoru n thephylogen etic so氏
-
w areprogram P A U Pv e rsion 4･O b4a(Sw oford, 2 00 0)･ The
br a n ch- and-bo u nd algorithm wa s used inthis an alysis, Which
gu a ra nte estbe 血 dingofthe mo stparsim o nio us tre ･
3. D N Aextraction a nd P C Ra mplifT) c ation
M itocho ndrial D N As eque nc es we re obtain ed fTrornt wo
spe cim e n sofeachspecies oftheB･ a mphit)
･ileC O mple xoc c u r
ringin Japa n･ Tiss ue for total DN Aextra ction w a sisolated
fro m the m uscles ofthetrophiand cirriofeach individuala nd
digestedo vemightatro om temperatu rein5 00pI TNE S bu 飽r･
Followingho mogenization,5 plofpro teina se K(100p g/ml)
Tablel･ M o rphologlCalcha ractersa ndcharacte r statesu s ed in the cla
distic a n alysis ofsixJapan ese species oftheBalanu s
a mphz
'
in
'
te comple x. Tetr a clitafo r m o sa n ais an outgr oup･
1. Parietes n o t sm ooth(0);sm ooth(1)
2. Basis-ofwal l withnum er o u spo re s(0);po re岳n otnu mer?us(1)
3. Basis of lo ngitudinaltube wi tho utsubsidia rytube(0);wi thsubsidiarytube s(1)
4. Labrum simple(0);m ultidenticulatc(1)
5. Nu mbe rofteeth o n oc clude nt ma rgin ofs c utu m < 5(0);≧5(1)
6. A dductorridge ofsc ut umlo ng(0);shortto moder atelylong(I)
7. Cre stofdepre ssor m us cle oftergu m promine nt(0);m ode rately promin e nt(1)
8. Artic u)arfurr ow oftergu m wide(0)
･
, narrow(1)
9. Spu rfurro w open(0);closed (1)
1 0. First ma xilla with n otch(0); withoutn otch(1)
1 1. M andible with 5thto oth co n伽 ent with.
inferiorangle(0);notco n8u ent(1)
Tab)e2. Morphologicalchar a cte r matrix u s edin the cladistic a n alysis ofsix Japa n e sespecies oftheBala n u sa mphL
'
1ri(e c omple x
andthe outgroup Telr q clt
'
tafo r m o s a n
Taxa C baracters
1 2 3 4 5 6 7 8 9 1 011
TjTo r m osa'l a(OutgrOuP) 0 0 0 0 0 0 0 0 0 0 0
B･ impro visu s
･
･ 1
B. retL
'
c ulatu s 0
B . a mphitrL
'
te
B. eburfleu S
B. albt
'
costatus
B. ko ndakovi
O
ー
0
0
0 1 1 1 0 0 1 1 0
0 0 1 0 1
O 1 1 1
0 1 1 1
1 0 1 0
1 0 1 0
0
0
-
-
ー
0
0
-
-
1 0 1
1 1 0
1 1 0
0 I
Phyloge nyofJapan es eBo/a m /s a mphT
'
[ri/e c o mp一e x
w as added a nd diges tion proc e eded ove rnightat55
o
C. The
totalge no mic DN Aw aspre cipitated by addingI mlofcold
9 9 %ethanol, FollowlngWashe sin cold 7 0% ethan ol,theD N A
pelets w e redriedbefわrebeingres u spendedin T E buffer.pH
8.
DN Aamplifc ationw as perform ed viathe polym er as e
chahlre action(P C R). Theprim ers usedforampliflc ation of
o ne segm e ntofapproxirnately6 00 bas e u nits oftheC OTmtD N A
ge ne w e r e: C O トB 5
.
･ G G A T G A A C NGT N T A Y C C N C C-3f
(se nse), C OI･5R5'- A AYACNT C N T T Y T T Y G A Y C C N A CNG
G N G G N･ 3
'
(se ns e), C o l- 5 5
'
- N C C N C C N G
T NG G R T C R AARAAN G A N G T R T r-3'(antis e nse), C ol- M 5
'
･
G C R A T R A T N G C R T A R A T Y A T NC C-3'(antisense), andC O I･
A 5しA G T C A R C T R A A N A CTTTA A T-3
'(antisense). T hete r-
minaln u cleotides at the31 e nd ofe a chprim er ar e comparable
t o ther ntD NA s equ en c e ofDt
･
osophi[a yakuba(Cla ry and
Wolste nholm e,1 98 5). The mixtu r esfor a mplif)catio n(50〟り
c o ntained 5〟Jofthe
"
Ge n eRelea s e" products【l plofex ･
tra c ted D N A+ 20 pl
"
Gen eRe)B a s er
" (BioVe ntur es,In c.)],
20.5 〟lofsteri1edistilledH20, 3ト1lof 25m M MgC12, 5I/Iof
2m M d N T Ps
,
5I(Iofeachprim er, 5JJl buffer, a nd 0.5pI Ta句
D NA Polym era sc(TO Y O B O Co. L T D一). The P C Rtre atmen t
w as c arriedout u nder thefbllo wl ng COnditons:de n atu ration
for4 0se e at92oC, ar m e alingfor1 min at5 0
o
C, ande xtens)
-
on
forl min at72
o
C;the entire sequ e n c ew as repeated3 0times.
4. D N Asequ encing
T hedo uble･ stranded D N A色･agm e ntsprodu c ed byP C R
werepu rifT) ed and con c entrated by ultrafre e- MC M illipore fiト
tratio n, and thepellets obtain ed w er edis s olv ed in4 0JJlofste r-
iledistilledw ater. Aportion(4.5FLOofeachsamplew as tr占ated
withdye-labeledterminat ors a ndsequen ced.
5･ Sequen ce align menta nd phy)oge netic a n n)ysis
T heba nl a Cle D N Asequ e n c es w e re align ed w 地 tbe mito
-
chondrialseque n c eofArte miafr a n cis c a n a(Valv erde eta/. ,
199 4). They w ere align ed man u ally, andgaps c aused byin-
ferr ed insertion a nd/ordeletio n eve nts,andreglOn Switha mbi-
guityin align m e nt, w er e exc)uded fro mana一ysis. Amino acid
tra nslations ofthe n ucleotides were also c a ried o utbyusing
the m tD N Age n etic c ode of A.fra n c L
'
s c a Jla(Valv e rde etal. ,
I9 94)･ Gen eticdistanc eestim atio n s a ndre c o n stru ctions ofphy-
loge netictre es w ere m ade byapplic atio nofthe m axim u mpa 一
sim o ny(M P)m ethod usingthe c ompute rpa ckageP A U Pv er-
sio n4.Ob 4a . Thebra nch-a nd-bou ndsearch algorithm a nd equ al
w eightingfor allsubstitutio ns w ere ernployed. A llphyloge
n etic ally u ninfor mative sites w er e n egl cted. To e v alu atethe
robustn e ssoftheinte rn al branches,5 00 bootstrap replication s
w e re exe c uted. T he K im u r a2-pa r a m et rdistan ce method
(K im u r a,1 980)was usedtogen eratephyloge n etictre e sbythe
n eigh bor
-joining(N J)m ethod(Saito u a nd Nei,1 9 87). Esti-
m ate s ofn u cleo tidesequ e n c ediv e rge n c e andthe n u mberof
tr a nsition a ndtran s v e rsio nsubstitutio ns w eredete r min edby
ll
the m ethodof)ukesand Cantor(1969). T he m tD N As equ e nc e
us edfわr Tetr a clitafo rm o s a lla W as tkenfrom the w ork of
Has eg
'awa eta/
.(19 96).
Res ults
l. Cladistic analysis ofthe m o rphologic alcha r acte rs
T he m ostparsim o niouscladogra m(tree)fo u ndhad
12steps, a Con site n cyInde x(CI)of O.917, and a Re-
te ntio nInde x(RI)of O.923(Fig. 2). T his fu llyres olv ed
tre e splitintotw om叫 dades(atn ode12), o n ein clud-
1 ngB･ a mphitrile, B･ ebu r71euS, a nd B･ improvfs us, the
other c o mprlS]ngB. I
-
etic ulatus, B. ko ndako vi, a nd B.
albicoslaius･ Further m ore
,
tw opairs Ofspe cieswithclose
phylogen etic relatio nships(sistertaxa)appe arin thistre,
B･ ebu m e us a nd B. impr o vis us at n ode 10, a nd B.
kondako viand B, albico status atn ode8.
2･ Seque n c e v ariatio n
lntheprese ntstudys ufrlCientsequ en c mgdatafor
an alysis W ere Obtain edfr om r efererlGepositio ns1872･
2 4 24ofthe c o mplete mito chondrial D N AofA.
fT
･a nCis ca n a(Valv erde etal" 1 994)and㌢ alltax a ex a m-
in ed(Appendix). T he s equ en ces ofalltax a e x amin ed
wi ll be depositedinthe D D BJ(D NAData Bank<of Ja-
pan)I T he552 bas epairs ofthe C olgen 8蔓Ontain ed184
info rm ativ e sitesdistributed ev e nlylo v erth昏.le ngthof
the s eque n ce･ One a minQ a cidd･elstio畢 W aS Obs ervedat
positi･o n152 inB･ a mphitrite, andan othe至 atPOS'ition83
inB. ko ndakovi. Tw othre e-amirlO-a cid,deletio ns w ere
observ ed atpositio ns78,82, a nd 17din B. 1･eil
'
c ulatus
and atpo sitio nsII,4 2, a nd 64 in B. ebu rn eu s.
A ll basepair changes o cc urred in thefirstorthird
position s ofc odo ns, a ndthre e ofthe m c a usedan a min o
acidreplace m entatpositions73,133, a nd 177. T he a v-
e r age nu cleotide co mposition wasA - 25.5 %,T - 38.6%,
C - 17･3 %
,
a nd G- 18.5% . The m ostfrequ e ntlyu sed
n u cleotide w asthymin e(range37.4-42.4 %),andcytosin e
w astheleastfreque ntly us ed,thisbeingc o mparableto
the co mpositio n ofthe mito cho ndrialprotein ge n es of
otherinv ertebratephyla(Wolste nholm e, 1992).
The n u mbers oftran sitio n a ndtra ns v ersio n substitu_
tions are sho w nin Table3;the ratiobetw e enthe m ra nges
fro mO･56tol149 for e achspe ciespa7r, V alues consider-
ablylesstha nthe v alu efor m a m rn als,2.0(Nei,1987).
Pistan ce valu es andu nc orre ctedpal トWise perc ent-
agediffer en ces a m o ngthe six species andthe o utgr o up
ta x o n aregiv e nin Table 4. Thepalr- wise estimates of
sequ e ncediv erge n cebetw ee n spe cies palls ra nge fr o m
12 Sessi/e Orgo m
L
s m s, Vo/. ]8, no･), 200J
4 B. a mph)
'
tT)
'
te
2 B. )
'
mpv10 YJ
'
s u s
5 B. ebum e us
3 B. ref)
'
c u)atus
6 B. a]b)
'
c o statu s
7 B. kondiko yJ
'
T foT m DSan a
Fig･2･ Cladogram ba s ed on mo rphologlCalcha ra ct ersillustr atlng ahypothesis ofr elationships alⅥO ngSixJapa n e s espe cies ofthe
･ BaJa ll u S a mPhitrL
-
te co mplex;Cl
- 0･91 7and R I- 0･9 23･ Fo r chara ctercodes se eTablel･
2.58 %(B. eburn e us a nd B, impro vis us)to 2 1･42 %(B.
albico status ando utgro up). Theingro upu n c oIT eCted dif-
ferencesra nge &o mO･62to2･28 %, whiletho sebetwee n
theingroup and o utgr oupr angefro m2･18to 2･4 5% ･
3. CIA.dis触 an alysi
･
S ofthe mtD NA sequ e n c es
The N Janalys esbased onKim ura2
⊥par a m eterdis-
ta n c e sprodu c ed
la S l喝1e m o･stparsim o nio u s and fully
biR)rca血 gtree(Fig. 3･). Allc>fthe
'int6rnal br an cheswere
suppott6d軸 r ern arkablyhigh bo otstr ap proportion s(89-
96 %)for alltr ansi
･tion/tr an sv ersion w eightingsche m es,
T he M Pmethod, u s ingthe Kirn ura-2par a m eterdistan c e
m odelofsequ en ce evolutio n, pr odu cedthe s a m etre e
(Fig. 4)asthe N Jm ethod, withallinternal br an ches s up-
ported bybigb(>8 8 %)bo otstrap probabilities･ W he n
c o ndito ns arefavorableforphyloge n etic a n alysis(i･e･ ,
equ ala nd appropriate r ates ofchange, a ndsym m etrical
phylogenies),bo otstrap pr obabilities(so m etirn e苧rDi*ad-J
ingly called
=bo otstrapP v alu es
=
)arehighly cb
.
h Se rv a-
tiv e m eas ures ofthepr obabilitythat the co rresp.甲ding
cladeistru e(Hillis and Bull, 19 93). A llofthe c oh-
stru ctedphyloge ntictre eshadtw o m ajor Clu sters: o ne
c o mpo s ed of B･ amphitrite, B･ improvis u s, a nd B･
ebL/]･n e u S, a ndthe other of B. r elic ulalu s, B. ko ndakovi,
a nd B. albico slatus.
Tab),e3. Transitio血/tran sve rsion ratiosfor C O Is equ e n c edataPair- wise co mparison s am ongsixSPeCiesofthe Balanu s a mphi(rL
'
te
complex a nd the o utgro up･Tetrac[itafor m o s a n a･
o T Us B. ]
'
mpro vL
'
s us B･ 1･e(7
'
cu[alus B･ a mphlt7
･t
'
e B ･ ebz〃･]1eZJS B･ albico status B･ kofldako vt
'
TjTorm os a n a
B. t
'
mpl
.
O VL
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B. ref)
'
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B. o mphilrile
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A
TjTo7･m O Sa fla
1.37 0.7
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l.4 9 1.3 3 1.31
l.0 8 1.1 3
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Table41 Geneticdista nces a ndu ncorrec teddifferences 缶.o mC O Tsequ 印Cedata calc ulatedbytheJokes- Ca n tor m ethod(Jukes a nd
Ca ntor,1 969)betw ee n al pairsofan alyz edspecies oftheBa/anu sampht
'
trt
.
[e complex andthe o u tgroupTbLl
･
a CLL
･
t ajTo'･m osa n a.
Up per
-right m atrix :geneticdistan c e,lo wer･leftm atrix: u n co rre c ted differenc e,both expl
･
es s edasperce n tages,
O T Us B,imp/
･o vL
'
s'L/S a. l･ etL'cula[us B･ a mphilr]
.
te B･ ebLJrn el]S B
･ a[bL
'
cosiatu s B. ko)1dako vi I:jTormo sa n a
BI L
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mpl
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O VL
'
s u s
B. retz
'
c ulatu s 2.19
B. a mphL
'
trL
.
1e 1.1 4
B. ebu m e us 0.62
B. a/bic o staiLLS 2.0 2
B. ko ndako vt
'
2.2 8
Tfo77nOS a n a 2.18
1 6.5 7 6.2 2.5 8 1 6.97 19.1 6 1 8.37
15.88 16.5 5 1 2.53 12.54 1 8.8
1.8 2 5.53 1 9.05 18.1 3 18.79
2.0 7 1.07 16.9 6 18
.
43 )9.0 7
1･61 2.1 8 2.07 9.52 2 1.4 2
1.69 2.0 9 2.2 1 1.2 7
2.25 2.26 2.2 5 2.45 2.4
2 0.2 9
= = : ｢
0.017
Fig･ 3･ Bran ch
-and-bou nd bo otstr aptr e forCO Ts eque ncedatafro m sixJapa n es espe cie s oftheBala n u s a mphitrL
･
te c omplex. The
treeisbas ed on ge n eticdistanc e scalculated bythe K im u ra2-param eter m ethod(K im ura,I980)usingthe N Jm ethod(S aito u
and Nei
,19 87), based on 552n ucleotidepositio ns with 5 0 0 bootstrap replicates. Bra n chle ngthrenects relativege netic
distance .
B. a mphJ
'
b7
1
te
B. 1mpt10V)
'
s u s
B. ebu m eus
B. r eticulatus
B
. a)bjcostatus
B. kondako v)
'
T fo m osana
Fig･ 4･ Br an ch- a nd-bo und bootstraptre efor C olsequ e n c edatafro msixJapa n e s espe cies ofthe Ba/a n u s a mphitri(e c o mplex u slng
the M Pm ethod･ Thetr e e w as co ns tru cted ba s edon552nu cle otidepositio n s with 50 0bo otstr apr eplic ates.
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Dis c ussio n
ln gro uplng16species ofthe B･ a mphitrL
'
1e c o mplex
bas ed o n m orphologl C al char acte rs, He n ry and
M cLaughlin(I975)fou ndthatB. a mphilrite, B･ eburn eus,
a ndB. impro vis uswere r e adily s eparable fr o mB･
retic u]alus
,
B, koT7dako vi, a nd B･ albic oslatus, a ndthisis
in agree m entwiththeprese nt 包1dings(Figs 2-4)･
The rn a xir m m u n corre ctedper ce ntage differ e n ce
w asle sstha n2.28 %a m ongtheingro upspecies. The
prese nt mito cho ndrialD NA datade m o nstratedthatsuf
-
ficie nts equ e n c ediv erge n ce e xists(Table 4;0･6 2%-
2.28 %)to res olv ethespecies-levelphylogenyin the B･
a mphitriLe c o mple x･ T hepr es e ntphyloge n etic a n alysis
le ads ustothefollo w lngc o n clusion s.
Tw odifferentgroups c anbedistinguished withinthe
B. a mphitn
'
te c omple x. The e arly ev o)utio n ary history
ortbis gr oup lS Char acteriz ed bydiv erge n c einto tw o
m ajorbasallin eages:thefirstclade, c o mprlSlngthre e
species(且 a mphitrite,B. ebu rn eus, a nd B･ impro visu s),
a nd the se c ondGlade, als o co mprisi,ngthree speci与S(B.
retic ulaiu s
,
B. ko ndako vi, a nd B. albic oslatu s). M ore -
o v e r
,
a c onsideratio n ofm orphologicalchar acters, spe -
cificallythelabru m, shellstru cture, a ndchara cteristics
ofcirr us,ⅠII, favorsthe gro uplng Ofthes etwわ gr o ups
togetherwi th in the B. ムmphz
'
triie c o mple x･
Seqvenclng data forthe other spe cies ofthe B･
a mphitrite co印Pl畔 are n eC･SS arytOdete rmin e m orepre-
ciselythe e v olutionaryrelatio nships wi th inthe co mplex
in orderto m ake m oredetailedc o mpa由o nwith He nry
and MtLaugh1in
'
s(1975)flndings･
Dar win(I854)n otedthat thebarn a cleslater called
BalQn uS e O n Ca Vu S m eXic o n usHe nry, 1941 had a closer
afTmity wi-th Balan us amphitriie tha n with whathe
tho ught w aslivingB. co fTC a V u Sfro mP an a m a･ Perhaps
forth is re aso n, Henry and McLaughlin(1975)in cluded
B. c o n c a v u s.uTn e n si Broch,1931,B･ c･ indic usNilss o n-
Ca ntell, 1932, a nd B. c. pa cljic usPilsbry,1916, as w ell
a sB. c. m exic a n u s, 1 nthe B. a mphitrite c o mple xL
Ne w m an and Ro ss(1976)plac ed B. c. m e xica n us?nd a
fe w otherlivingfo rm sinthelargely extinctGro upof B.
c onc a v u s,butNe w m a n(1 982), h redefiningthis Gro up
n oteda clos er affin ty of B. pa cljicus and B･ m e xic a n us
to the Group.of B･ a mphitrite･ Ho w e v er, whe nZullo
(1992)revisedthefわssiland liv ngspecies attributedto
Co n cav usNew m an,1982and its s ubgen era, he n oto nly
ele v atedthe s ubgenerato fu llgen eric status, buthe als o
pr opos eda n e wgenus, Para c o n ca v us, forB･ pa clj;c us
a nd B. m exica n us, and assign ed it tohis n e w subfa mily,
the Co n ca vin ae. It m aybe hopedthatfuture mo)ec ular
as w ellas m o叩bologlC alphylogen etic w ork willshed
lighto nthes e relatio nships.
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A bstr a ct
A new ma喝 rO Vebarnacle, BaLan u stha t
'
Za ndL
'
c u sp･ n O Vりisdes cribed from thePuyu Can al, Tamalung
Bay･Satu n,s o uthwestThailand･ T he ne w speciesha sthe co m m on chara cteristicsoftheBaZa n us amph'7trite
c o mplexand is m oreorle ssympatric withB･ r euc ulatu s･ B･ a mpht
･
trite
･
B
･palellfo r m t
･
s,a ndB･ v arieg?tus ･
Bala n u stha z
'
la ndic u sis m ostshnilarto B･ retic ulatus
,
but itis clea rlydistinguishable &om thelast three
m ent]
'
onedspe ciesofthe c omplexinhavingtheparietesfoldedor rib bed inadultsbutsm o othip)uve niles,
pa rietaltubes s olidin the upperhalfand interrupted bytrans ve rseseptain thelowerpart,the)arse ntlmbe r
ofarticlesin the a nterior ramusofcir ru sI,a nd e recthooksbelow the poste r9distalangles 9fthe articlesof
cir rj IIIand IV.
Key w o rds:BaLa n u sthaiLandicu s, n ew species, m orphology,phylogeny,T hailand
Intr odu ctio n
Duringsyste m atic studies o n也elivingbam acles or
Satu n
,
s o uthw este rnT hailand
,
a n e wfor m w asfo u nd
attachedtopropro ots ofm angr o v etreesin estu arin e or
br ackish w aterc onditdns･ Thisbarn acleisinterpreted
asbeing clo s ely r elated to s o m e species ofthe B.
a mphitrite c orpplex. Inthis paper, the m orphologlCal
chara cteristics ofthe new species aredes cribed and
co mpared withtho se ofother me mbers ofthis c o mple x･
Syste m atic Des cription
SubclassCirripedia Bu rm eister, 1834
0rderThor aci aDarwin
,
1854
SuborderBala n o m orpbaPilsb≠ 1916
Supe血 milyBalan oide aLeach, 1817(∫e 〃∫〟 Ne w m an
& Ross
,
1976)
Fa milyBala nidaeLea ch, 1817
Ge n usBala n usDa Costa,1778
Ba]a71uS a mPhilrite co mplexHe nry& McLaughlin,1975
Bala n usthaila ndicus sp. n o w.(Figs. 1-3)
Diagn osis
Shellc o nicalto subcylindric al;parietes with ribbed,
folded
, o r s m o othsurfac e, c r o ss-hatched bylo ngitudinal
a nd tr a nsv ers epurplish bands; radiin ar r o wto
m oderatelywide;su mmits obliqu e･ Cavitybe n e ath
sheath filled inwi thcalcareo us m atter. Parietaltubesin
single ro w, withoutsubsidiarytubes, solidin upperhalf
and withtr an s vers s eptainlo w erpart. Sc utum wi th
lo ng addu ctorridge s epar ated fr o m artic ular ridge･
Tergu m withc o nv e x carin lm argin;Spurfurrow ope n,
a ndspu r ro u ndedatits end;bas alm argin us u allystraight
o n either side orspur･ Labnlm SiT叩1e with 3-4teeth o n
either side ofn otch. Cir ru sI with m o rearticles o n
a nterior r a m ustha nin s o m e otherm embers ofthe
Bala nus a mphitrite c o mple x. Articles ofcir ru sill
witho utc o mple x s eta e. Cirri IIIandI Vwith a ho ok
belo wposter odistalangle orea charticle.
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Table1. List ofspec血 en se xamin ed･ Le ngth: ro stro
- ca rin al diam eter, W idth: c a rin o-late ral dia m eter(in m m)I
Type Depository Cat･ OrReg･ No･ Length(L) W idth(W) Height(H)
se c ondparatype
thirdpara(ype
fo u rthpar aty pe
鮒 bparatype
sixthpar atype
se v enthparatype
e盲ghthparatype
nintbparatype
Ho]otype
te n軸 paratype
nrstpar atype
elev cnthpar atype
I tw elfth pa r atype
SIO
B M N H
N S M T
NS M T
U SNM
NSM T
RUT
US N M
N S MT
BMNH
N SM T
R UI
R u ュ
BIC10241 12.I
2000.1777 17.4
Cr13223 14.5
Cr1 3224 14.7
306584 11.8
Cr13225 14.7
B 2000,503 23.9
306585 17.I
Cr13221 1 9.I
200.1778 】5.8
Cr13222 14.8
B 2000.501 18.9
B 20 00.502 20.1
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M ate rials
T hirteen specim ensc olle cted fro m thePuyu Canal(ty pe
lo c?lity ;6
o59
.
N , 100
o1 3
'
E), Tam alu ng Bay, Satu n,
s outhw e st,em T haila nd,by one ofu s(T Y)o nMayll, 19 99.
The holotype and 1 2para ty pes ha v ebee ndepo sited in the
National Scie nc eMtlS eu m,Tokyo(N S M T),ScrippsInstitution
ofOceanography;LaJolla(SI O, Be nthiclnve rtebrate s), the
Nation al Muse1】m Of Natural H isto ry, Washington D .C .
(U S N M), T he N atu ral History M u s e u m, Londo n(B M N H),
a nd the R iau Univ e r sity, Indon e sia (R U I, Be nthic
lnv ertebrate s)(Table1). Length is thefostroI C arinal dia m ete r,
and wi dth is the carin o-lateral diam eter, 1n m m . In thisst udy,
the m ozphologicalter m su edby He n ry & McLaughlin(1975)
a nd Ne wm a n& Ross(1976)wer e adoptede x c eptfo rteeth on
articles ofcirri.
Habitat. The new specie s w a sfound inte rti dal,
predomin a nt一y o n the ste m sandprop .r oots of mangro v e
Rhizopho ra apic ulata,but also on R hiz opho r a m u cy10 n ata and
m angr o v eAv t
-
c e n nia q伊cin alis,in the Puyu Canal(ty pe
loc ality)and Tachin Ca n al(n earty pelocal ity), Ta malu ng Bay,
Satun ,S W T hailand. Thesalinityduringhightidein the Puyu
a nd Tachin Ca nalsisshow nin Table2. T his new specie swa s
as sociated with Chlha m alu ssp. , Ba]a n u s a mphit)
･ite, B.
vart
'
egatu s, and B･ rhiz opho r a e･
De s c riptio n
S hell(Fig. 1 A- B)co nicalto s ubcylindrical, with
s m o othsurfaceinJu V enile and ri bbedprfoldeds urfac e
in adult. Orific eto othed, wi dthu su ally m orethan1/2
r ostro-c arillal dia m eter. Color ofparietes white ordull-
purplish br ow n, with darkpurplelo ngitudin alstripes
cross ed by m anyhoriz ontalreddish
-br o w n a nd white
lines. Ape xofcarin a oftenturn edo utw ard. Radiin arro w
to rn oder ately wide with horiz o ntalstria e;s u m mits
obliqu e,thick, m oder atelydisparietal, r o ugh, s utu ral
edgesdentic ulate;c olo r ofr adiiwhite orbluish. A lae
withsu mits n early paralleltothe･base,s utu raledges
denticulate,dirb,bro w n n e arp ietes, white n ear sutures･
Cavitybetw ee n she ath a nd in n erla min afilled in with
c alcare o us matter(Fig. 2A). In nerlamin ari bed ne
l
ar
base;ri bs o鮎 n exte nd ing&o mdentic ulations n e arbasis
to sheath. Parietaltubesin single row,filled by calc ar e o us
m atterin their up perhalf, withtr an s v ers e s eptainthe
lo w erparts(Fig. 2 A). In n er s urfac e ofo uterla min a
with fin elongitudin alribs. Basisthin, withradialtubes
e xte nding n earlyto periphery.
Opercularplates(Fig. 1 C-F). Scutu m u su allynat
e xc eptforbeingrene x ed atapex, s o m etim es exte rn ally
c on c av ebetwe en ape x and basalm argin;
'
te rgals egm ent
n arro wlyinfle cted;basitergalangle obliqu elytru n c ated;
o ccludent m argin m oderatelyto othed;gro wthridgeslo w
to m oderate
,
血 elycre n ulated;lo ngitudin alstriae丘n e,
s o m etim e sindistin ct. In n er su rfac eofs cutvm m o stly
ヽ
s m o oth
,
o c c a sio n allyr o ughe n ed n e ar ape首;artic ular
ridgehigh,r enex edatabo ut3/5 le ngthoftergal m argin
a ndat abo utI/3 le ngth ofo cclude nt m argln;artic ular
furr o wdeep; addu cto r ridge moder ate, u s u ally with
shallo wpitbelo w, cle arlyseparatedfro m artic ular ridge;
adductor m u scle pitdistin ct;lateraldepr ess orI℃uS Cle
pits m all, shallo w, s o m etim es abse nt. Color orsc utu m
e xtern ally us u allybr o wnishpurple with n arr o white
ba ndalongtergal m argln;in n er s urfa ce us u ally gr ayish
A Ne w Ma ngr ov eBarn acle, Bala n u s thai[a/1dic us sp･ n o v.
Table 2･ Salinity ofPuyu a nd Ta chin Canals athightide (in p pt).
Lo catio n/ Date No vり 1995 March,1996 March,1999
Puyu Can al
upstream
middle
do w nstre am 26
Tachin Ca n al
upstrea m 13
middle 19
do w nstrea m 23
la v ender with white tergals egm e叫 o c c asio n ally
pu rplish with white artic ular a nd ad du ctor ridges.
Tergu m withrais ed, m oder atelyde ntic ulate s cutal
m argln; Carinalm argin Slightly c o n ve x;gro wthridges
lo wto m oderate
,
u s u ally cren ulat¢d, with lo ngitudin al
striae o c casio naly presento ncarinalside;basalrn argln
u su allystraighton bothsidesofspu r;spurfurro w open;
spurbro adlyro u ndedatend;spurwi dthabout1/5 length
of bas al m argln;Spu rlength abo ut5/4spur wi dth.
Inte rn aly, s c utalm arginlo w;articularri dge rn oderately
pr omin ent,r enexedatapex;articularfurro wde ep;crest
of depress or m uscleslo ng,pro min ent, n u m er o u s(5-8),
pr oje cting slightly beyo nd bas al m argin; S u rfa c e
s o m etim es ro ughe ned on upperpart, s m o oth ne arbase.
Colo r oftergu m e xte rn ally m ostlybrow nishpulPle wi th
white spurfurro w, u s u ally purpleintem allyexceptfor
white spur m argln S, a rtic ular ridge, a nd cr ests of
depress or m uscle.
M outhparts. Labru m(Fig. 3 A)withsetulae and 3-4
te eth on either side ofn otch･ P alps wi thshortpin n ate
s etae o n upper m argln and in narro wbandn e ar upper
m argln Ofo uterfac e, a nd long s etae o nlo w erhalfof
distal m argin a ndin obliqu e row n e ardistala ngle.
M andible(Fig･ 3 B)with 5te eth;inferior a ngle spin os e;
4thto oth o cc asio n allybifido r with e xtradenticle;5th
to othu su allyc o n且u entwith inferior a ngle. First m a xilla
(Fig･ 3 C)withs m alln otch,in cluding2or3 血 espin es,
belo w upperpair ofspin es;6-7spinesbetw eenthis n otch
a nd lastpair ofspines at m a xilla
'
sinferior angle･ Sec o nd
m a xillabilobed withsetae o ndistalm argln Of distallobe
a ndpinn ate s eta e n earlo w er m argln S Of both lobes.
Cirri･ Protopods ofanterior cirri with fin elypm n ate
s etaeprl m arily o n a nterior m argl nS and distals utur es;
basipodite ofcirru sI with n arro wba nd of m ultifid
spln ules ne arpo sterior m argln O n O uterface;protopods
withsimple spln ulesbelo wposterodista]angle;basipods
ヱ9
ofcirri IIa nd Illwith narro wband ofsimple spln ules
belo wdistal artic ulatio ns･ M ean andra ngein nu mber
ofarticles ofra miof rightcirrisho w nin Fill 4.
Cir ru sI(Fig･ 3 D)with anterior ra m uslongertha n
posterio r o n e and with larger n umber ofarticlestha n
later(18-26)t Po sterior ra m uswithpiotuberantarticles;
proxim alarticles ofanterior r a m u s al?pr otubera nt･
D istals utu res of bothrami with lo ngsetae and m ultirld
spln ules.
Cir ru sII(Fig･ 3 E)with anterior ra m us n e arly equal
tQ PO Sterio r ra m usin le ngth and n u mber ofarticles;
articles of both rami m oderatelyprotuberant;a nterior
andposterio r m argln S Ofm ediala ndp
■
r o xim alarticles
wi thm ultifidspln ules, a nd distalarticulatio n swith
simple spln ules .
CirrusIII(Fig･ 3F- G)with左nterior
■
ram us slightly
sho rtertha nposterior ra m usinboth lengthand m mber
ofarticles; articles of bothramislightly protuber a nt;
inn erfac es ofdistals utures oc casio n allywithn u m er ous
simple s etae or spln ules ･ Anterior and a nter odistal
m argins ofe ach article withc o nical denticles(denticles
correspo nd to the
``
c o nic alte eth
''
or He n ry a nd
M cLaughlin(1975)thatare n ottru eteeth)and 4-6pairs
of setae ofm ediu mle ngtb･ Posterior m argln With 2or
4 r elativelylo ng s eta e a nd a n er e ct ho ok(ゎo oks
c orrespo ndtothe
u
erectte eth
n
of He nryand McLaughlin
(1975)thatare n ot tm ete eth)belo wpost?rodistalangle
ofe acharticle･ Posterior m argins Ofarticles ofa nterior
r a m u s withsimple splnules･ Rami witho ut c o mplex
s etae
l
u S u ally with 1-2pectin ate s etae a ndo cc asio n ally
with Iot3 bifurc ates etae o n m edialarticle s.
Cim sIV(Fig･3H)withsimple spin ules o n anterior
m argin Ofe acharticle, butn o c o nical de nticles; ar m ed
withpo o rlydev elopedspln eS O npOSterOdistalangle,
m ultirldsp)m ulesbelow posterodistalspin es a ndalo ng
distal s utu resofarticles, a nd a n ere ct ho ok below
Se sst
'
/e Orga nt
-
s m s, Vo/. ]8, n o･I.200)
Fig. 1. Bala n u sLhaila ndic u sp･ n o v･, holoty pe叩M S T- Cr1 32 21),shel)featu res･(A)inta ct spe cim en, fro m rightside;(B)inta ct
spe cim en,fro m above;(C & D)scutu m, ou te r a ndinn er surfa c e s respec tively;(E & F)te rgum , outerandinner surfac es
feSp¢Ctively･
Fig. 2. Sche m atic vie w ofshellstr u ctu r e･(A)Ba)a n u szhoila nd]
'
c u s sp･ n ov･ ,(B)B･ patel])fo,
'
m L
'
s
,(C)B･ r ef)
'
c u/atu s
,(D)B･
v a rL
･
egalu s･ 1
ニ Shea th, 2
=in n erlamin a
,
3-tra n sv e rs e s epta ,4
=longitudin als epta, 5
=longitudin alc a n aloftube･
A New Mangro v eBanl aCle,Ba[a nusthat7andL
I
cu s sp･ n o v･ 3l
Fig･3･ Bala n u slha z
'
la ndicus sp･ n o v･ ,tr ophiandcirri･(A)1abrum;(B)rn a ndible;(C)firstmaXilla;(D)rightCirrus.ち(E)rightcir rus
II;(F)right cir rusIII;(G)medianarticles ofanterior ram us ofrightcirrusIII;(H)mpdian articIFS Ofanterio r r amus ofright
cirru sIV;(I)basidors alpointofpenis･ A - C,holotype即S M T- Cr13 21);D-Ⅰ,1stParatype即S M T-Cr1322 2);a rro w s, anterio r
r aml.
po sterodistalangle.
Cirri Va nd VI with a fe w simple sp)nules n e ar
a nterior m arglnS, Witho ut c onic al de nticles. Cim s VI
with3-5palrS Ofs eta e on a nterior m argins Of m edial
articles orrami.
Penis withan arro w or elongatebasidorsalpoint(Fig.
3Ⅰ).
M o rphologica]va riatio n
M orphologl C al v ariatio n c a nbe s e e nin the
de v elopm entortbe ribs o nthe exterior oftheparietes.
Theparietes oc casion allyha ve a s m o oths u血 ce without
ri bsinJu V eniles. Thedev elopm entofthepitforthelateral
depress or m uscleinthe sc ut m v aries c onsiderably. The
arra nge m e ntofthe m andibularteethis als o s ubje ct to
c o nsiderable v ariatio n
, partic ula rly co n c er nlng the
e xiste nc e orthe4tba nd 5tbte eth.
A frlnitics
Ne w m an(1 982)n oted thegen e
'
r alchara cters of the
Bala n u s amphitrile c o mple x: s m allsiz e, sm o oth or
w eal(1yribed w alls, w e aklyor
-u n?rn a m enteds cuta, a nd
being m ost c om m onlyfo u nd in shallo w orintertidal
brackishen viro nm e nts. Allthese are als o chara cteristics
of B･ thaila ndL
'
c us sp･ n O V･ W hile,itisdiffer en cesfro ma
c o m m on m e mb rs ofthe co mple xbythepres entof large
n u mber ofarticlesinthea nterior r a m us ofcir ru sI(18-
2 6articleslo ngerthanposterio r r a m us). Se v e ral
characteristics ofthe shells urfac e, shape ofshell, shell
str u cture, tergu m, labr um , a nd cirri sho w a close
relatio nshipbetw eenthe ne w species and B. patellformis,
B･ r eliculalus
,
a nd B
.
va riega/us(Br uguiere, 1789;
Darwin,1854;Utin omi,1967;He nry and McLaughlin,
19 75;Ya m agu chi, 1977)(Table3)･ T hes e spe cies all
sho w a m acr oge graphic sym patric relatio nshipinthe
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Fig. 4. Me a hs a nd■fange?ofnu mbersofarticlesin a nterio r(A)
a ndposterior(p)ra miofrightcidof Ba]a n u sthaiLa ndicu s
sp.㌔n6v.(I);B. pa施〟1fo rmis(p),B･ T etic u]atus(r), a nd B･
va rriegotu s(v);(n)= nu mbe r ofindividuals e x a min ed･
MalayPe nin sular and baヤe c o m m o nchara cteristics of
shellwal lstru ctur e.
Bala n uslhaila ndic us res
..
mblesB:patellfo r mis of
the Ba)a n us a mphz
'
irile c o mplexin shellappe ar an ce.
Ho w ev er,B. thaila n(和usisdistinct舟o mB･ patemfo r mis
in ha ving a s olidshe ath, e re ctho oks o nthe articles of
cirriIlland I V, ala ck of subsidiarytubesin the w all,
a nd alo ng ad du cto rri dge ofthe s c ut m(Puspas ariet
αJ. ,2000).
Bala n usthaila ndicusis als odistinguished fro mB.
lletic ulatu s and B. variegalusbythedev elopm e nt ofthe
ri bbedshellw alls,thepresen c e ofa s olid infilling nthe
upperbal∫o.∫the parie
taltubes
,
thelarge n u mber of
articlesin 也e anterior ra mus orcim sI,a nd 也epossessio n
or er e ct bo oks o nthe rami of cirr usI V. M o st
char acteristics orthe n e w spe cies are shared witb 且
retic ulalus,includingthe solidsheatha ndthe ere ctho oks
o nthe ra miofcir ru sIll, a ck ofsubsidiarytubesinthe
w all, the n ature ofthein n er s urfa ce ofthetergu m, a nd
the shapeofthebasidors alpointofthepenis･ Ther efor e,
m o rphologlCalevide nc e s uggeststhatB･ 1hai[a11dicusis
clos elyalliedto B. 1
･eticulalus･
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B･ tha z
'
[a ndl
-
c ue sp･ n O V･ B･ potellfo rm[s a. reticzJlafus a . v a n egatus
C haracters
A. S heI
parietes
she ath
parietal tubes
subsidiarytubes
r adii
B. Scutu m
addu ctor ridge
C･ Tergu m
spurfuro w
depress o r m us cle crests
ribbed,fo)ded, or s m o oth
so一id
solid in upperhalf,
withtra ns ve rs e s epta
inlo w erhalf
abs ent
tran spariental
lo ng
Open
m oderately pro min ent
ba sa)m argin ofc arin alside straight
D･ M o uthpa rts
m a xillaI
E. Cir ru sIIl
arlterior m argln
ere ctbo oks o†l
posterodistal
angles ofarticle s
R Cirr u sIV
er ectbo oks o n
posterodistal
a ngles ofarticles
G Seta e
H . Pe nis
basidorsalpoint
withn otch
withco nical denticles
pres ent
pres ent
witho utc o mple x s eta e
nakedor with 2,ap
ic al
setae
s m o oth
v esic ular
withtra ns v ers e
S ePta
Prese nt
tra nspariental
short
Open
v erypr o min ent
s m o oth
solid
withtransverse s epta
abse nt
tr an spari･e ntal
short
Ope n
m ode rately prominent
straighto r slightly straight
Co n c av e
withn otch withn otch
withc o nical de n-
ticles
abs e nt
absent
withc o nical den_
ticles
PreSe nt
abse nt
witho utc o mplex
setae
nakedorwith 2apic al
setae
s m o oth
v esicular
withtran sv ers e
s epia
abs e nt
tra msparie ntat
m ode ratelylo ng
Opell
m oderately promin ent
straight
witho utnotch
wi tho utc o nical
denticles
abse nt
absent
wi tho utco mplex
s etae
with 2apic als eta e
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N E W R E C O R DF B ALANUS ZH UJI M G EN SIS(CJR RIPE DIA,
BAL A NIDAE)F R O M () KIN A W A,J APA N
Ida Ayu Puspa∫ari, Toshiyuki 抱m aguchi, and Ar nold Rosi
(IA P)Fa c ulty ofFishe rie s,RiauUniv ersity,Pekanbaru,Indonesia(かm ai 1:idaayu _2000 @hotmai]. c o m);
(TY, corresponden c e)Ma 血e Biosyste msRe se archCe nte r.Chiba Unive rsity,1-33Yayoi-qho,Inage-ku,
Chiba263-8522･Japa n(a -m ail: tyamagu c@earth･s･ chl ba･ u ra c･jp)
･
,(A R)MarineB iologyRese archDJ
'
visio n.
Scrippslnsd.
tution ofOc e an ography, h Jolla, Ca)ifomia,92093-0202,U･SIA.(c-rpail:arro ss@att.net)
tA BS T R AC T
T heinte rtidal ba rn a cle BaLanL(Sヱhujz
'
angensis Rc n, 19 89.is repo rte･d fr o mO kin aw a, Japa nfo r
thchrst tim c･ A s up plem e ntarydescnptio n ofthis spe cjc sispro yided. a ndthc IPCCim c n s a re c o m･
pa rcdto thos efr o mthe Z hujia ng Riy cr estu ary which emptie sinto the SQuth C hin aSe a, Se v eral
m orphologlC a]chara cteristics ofthe shell, m o uthparts ･ anda･r m atu rc ofcirru sm s u& gcstthatB･三JM -
ノZa ngen S.
'
sis rcJatedtothe B･ a mph1
'
1rl
'
te c omplex rathertha nto B･ Ln
'
gon u sby co nsiste nt一yba ying
buta s mgJe r o w ofpits o nthe cxter nalsu rfac e ofthe s c ut rr H nd Ja ckinB a n addu ctoT r;dge ･ T he
pres e n ce ofsc utalpitsi
･sin(e rprcted 8S a m e an s Offa sci】itating the tra n s m J
'
&sio nof light through･
the y a]v ethc rcby al)o w lngthe pholore c epto TStO detect cha ngesinlightinte n sity while the oper
･
c uldm is clos ed.
BaLa n u szhujia nge n sis w asdes cribed by
Ren■(1989:46?)bas ed o n specimensf;o m th占
e stu ary ofthe.Z hujia ng Riv¢r ln S O uther n
China ･ Re n(1 989) c o nte nded thatBTihu-
Jla ngenSi∫ res e mbled a. c o nc av us Br o n n,
1 831
,
espe ciallyB. c o n c a v u sindic aNilsso n-
Ca ntell
,
1932,in extern alfeatures
l
a nd:袖 the
shape ofthetergu m･ He also p9int6d out the
res e mbla n c eto B. trigo nu sDarwin,1854,be-
c a u s ethe extdm als uifa ce
.
of,theSGutUm Sim
-
ilarly has a r o w of lng/i
tudi適 pits. Sinc e
丘rstdes cribedthereha vebee 紬 6s ubsequ ent
repo rts ofthis spe cies, altho ugh ithasbee n
cited in fa u n a1 lists(Hu a ng, 199 4;Jo n es et
aZ. , 2 000).
Bas ed on tw o spe cim e n sthat w er e c o)-
le ctedfro mGushika w a, O kin a w a,Japan, B.
zhujia nge n sis is redes cribed a nd c o mpared
with the ori
.
ginal des criptio n of ken(198 9)･
The Okin aw a specim e n s as w ella sthos e of
Ren do n ot appe arto be relatedto spe cies of
B･ c onc a v u s o rto B･ tT･igo n u s as orlg)n aly
thoughtbyRe n(1989)･ Inde ed,it appearsto
be m ore clo selyrelatedto so m e spe cleS Ofthe
B･ a mphitrt
'
( e c o mple x･ T he B. a mphL
'
trite
c o mple xis cha ra cterized largely by w all
stru ctu re s s u ch as the parietal tubes a nd
sheath, a nd by the ar m atur e of cirr us III
(He n ry and McLa ughlin, 1975; Puspas ari,
200 1;Puspas arie(aL., 2001). T he w a)Istru c-
tu r e
, oper cu)arplates,trophi, andtho rac op ds
ofthe pre se nt spe cim e n s ar e c o mpa red to
thos edes cribed a nd illu stra(ed by ke n a nd
s eve ralspecies ofthe B. a mphitTite c o mple x.
M ÅT E RTA15 AND MET HO D S
Tw o spe cim e n s of B･ こhujia ngell坤 w er c c如 c･tcd
from a testplate(3 0x 30c m)pla c c4無筆､軸th ofI m
fo r14m o nths(July199 7to Scptem,be√19鰻)by abu oy
n e a rthe Gushika w a(26
o
22.5'N, 1 2 r 52.8''E), O kina w a
Isla nd,Japan ･ The c olle ctingsitci印 C ar哀や薙rfo*ships.
Itfac esthe open Pa ci 鮎c o ast･ofoki.n a w alsla,,nd. T his c
spe cim e n s w er e asso ciated with B･ qF nPh,z
'
L癖 Dar wini
1854･ and B･ reLic uLotus Utin omit,. 旦9,67･ Thc､ope n･c9aSt
bar n a c)e sTelr a cLita 喝 u am O S aBr u如′ibrc, 17$ 9;人r.J5r-
m o sa rmHire,i93 9,Ya nlagu chieLLb co er utes c e17S･(Spc-n -
BIc r,179 0), Tess ey op 如 sp. , an
･
d Ch 蛎融 組 ,s spp. bc cuプr
at the s u rro u ndinginte rtidalzonc･of 鵬s
■
享bc ali陰 Rcn
'
s
(19 89)specim e n s, als o▲¢o11ectcd血 叩 r a･bu曝 WCfefro m
a n cstt)a ry ofthe Z hujia nB Riv er, So u(hcr nC触 争. This
type of c nyiro n m e ntis quite difrer cnt (ha mthat oc c u r-
n ng atO kin a w a.
T he s m alle r spc cim c n ex a min ed in this stu8yis7･6
m m (ro stro carin a) dia m eicr)by7.4 bl m()atcr al dia m e-
te r),height3･5 m m(P C U-B A OO82) a ndthelarge r9.1
by8･4 m m .height4.2 m m(N S M T- Cr1 4163). T heholo -
ty pe of Ren
'
s spe cim e n(Z3 A-3
'
)is1 6.2 by1 5.0.m m ,
heightll･5 m m, andtheparaty pc(Z3 4-3-(2))js8.0 by
16 3m m, heightl l.0 m m(ke n,1 989). Spe c;m e ns ex-
arnin cd hcrcarc depc sitcd in the Natio n al Scie n ceMu ･
s c u m, Tokyo. Japa n(N S M T). Mo TPhologic alte r m s of
He nry a nd M cLa ughlin (197 5)a nd Ne w m a n a nd Ro ss
(197 6)a re adopted heTC.
SYSTEM A TrCS
Fami lyBala nida eLeach,1817
Ge n usBala n usDa.Costa, 17 78
Ba)a n u s a mphitrite c o mple x
He n ry a ndMcLa ughlin, 19 75
BaLa n us zhujia ngensis Ren, 1989
Figs. 1 A- G, 2 A- H
DL
'
agr w 5is. - Wa= c o nical. Parietes s m ooth
e xter n ally, a nd white orduliro se with long卜
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tudin al strJPeS Of lila c, n ot cr oss
-hatchedby
tra n s v ers e striatio ns. Radiiwide wi(h slightly
obliqu e s u mits ･ Orific e rho mbo
.
idal･
too'^ed･ Cavity betw e e nshe ath a ndin n er
la min a別1ed with calc are o u s matter. Parietal
tube sla ckingtra nsv erse septa a nds ubs
'
ldiary
tube s. Exterior ofscutum with single r o w of
pits exte ndingdow n ce nter ofv alv e･ Interio r
la cking addu ctor ridge･ Tergu m with ca rin al
m argin COn Ye X
･
,spu rfurro wopen?nd bro adly
rou nded distally, bas al m argl n Straight o n
bothsides ofspur･ Labru m with 3to 4 te eth
on e a chside of de ep m edialn otch･ Cir ru sIII
witho utco mple x s etae. CirriII トVIwith ere ct
hooks aro u nd posterio r a ngle･
Sup pLe m e n(aTy Descrip{l
'
o n･ - WalIc o nic al
with s m o oth s urfa ce(Fig. 1 A, B). Pa riete s
w hite o rdu_l!r ose withlo ngitudin al strlpeS
of lila c, n ot cro ss ed byhorizo ntal5triatio n s･
Ori点ce s errated, width m o retha n o n e-h alfdi-
a m eter of ro str oc arin al a xis . Radiiwhite,
wide, s u mmits slightly obliqu e, a nd ha ving
disti紙t tra ns v ersStria(io ns. Alaetl nged with
darkpurple,su甲mits ob)iqu e･ Ca vitybetw e en
she ath a n.d in n erla mina filled in with c aト
c a re占u s m aterial(Fig. 1G). In n e rla mina
ribbed belo w
,
de ntic ulate bas ally･ Parietal
tubes'in si ngle ro w, withotlt tra n s vers e SePta ･
Basis_t
■
hin
,/
withr adialtubes e xtendingn e arly
to periphery.
op6r C ul趣r Plate s.二s6ufu m_(Fig. 1 C)tri
-
go n al
L
, his-h
,
e r∴tぬ n wide･, oc clude nt m argln
to ot晦d;t8rg?Im argln･Straight;basitergala n-
gle obliqu elytru n c ated;g
rrowth ridge s w ell
de v eloped,r ais ed;exterio r如thsingle ro w of
pits cxtcndin･gdo w nmid dle ofvalv e; without
Jo ngi紬din･al striations･ Sc utu m (Fig1 1 D)
s m o oth o nin n er由 rfa c e; artic ularridge n a r-
r o w, slightlyl･o nger tha n o n e
-half le ngth of
tergalm a.rgin,･bluntly o r sharply pointed at
distale nd･, a rticular fu rro w shauo w;pi(for
ad du cto r m u scledistin ct;addu cto rri dge]a ck-
1 ng
･
, Pitfo rlateral depr ess o r m u scle m ode r-
atelyde ep;pu rplish with n arr otv white ba nd
alo ng tergal m argi n On eXte m als urfa c e, a nd
grayish la v e ndervVi thwhite o占tergals egm e nt
of int占rn als u rface. Tergu m(Fig. 1E)with a r-
t主c u】ar m argin rais ed; growthridgesdistin ct;
c arin alrparglnSlightly c o n v ex;spurfu rro w
open a nd m oderately de ep; bas al m argln
n e arly straighto nbothsides■ofspur;spurs ep-
a r ated fr o mbasis c utal a ngle by abo ut o n e
-
balrits o w n width; articular ridge lo ng a nd
r ene光ed in up perpart(Fig･ 1F);artic ularfu ト
row shallo w; c rest fo rdepress o r m us cle
m oderatelylo ng with 4or 5insertion sites;
e xter n al m o stly purple with white spurfur-
r o w o n o u(er s u rfac e, a nd purplein n er s u ト
fac e
,
e x c eptfo r white spur m argl nS, a rtic ular
ridge, a nd c rests ofdepress o rm uscle .
M outhparts .
- Crest oflabr um with n u-
m e r o u s s etul s and 3､
to 4te eth o nea chside
of de ep. m edial n otch(Fig. 2A). Ma ndible
with5te eth a nd spln O S einferior a ngle, 肝th
to oth u nited with pe ctin ated infe rio r a ngle
(Fig. 2 B). Palps elo ngate, profu s ely s eto s e,
withsho r一 触 ely pin n ate S eta e O n UPPer m ar-
gln a nd als oin obliqu e ro w n e arinfer odistal
a nB)e(Fig. 2 C). First rn a xiHa witho ut n otch
belo w upperpair ofspin es, with 8spl n eSbe
-
tw e e n upper a nd lo w erpairs, a nd with few
shortspin es o ni fe rio r a ngle(Fig. 2 D). Se c-
o nd m a父i11a bilobed, distaH obe o v al,large,
add stro nglys etos e, while sphe ric alinlo w er
half(Fig. 2 E).
Cirri. - Cir ru sI with u n equ alra mi,a nterior
r a m us5- 8articleslo ngertha npo sterio r
'
,lo ng
seta e atdista)s utu res ofra mia nd with m any
spln ules o n m o st articles of anterio rr a m us
a nd o nfe wdistala rtie)es ofposterior ra m us･
Cirr usIIwith a nterio r r a m u s24. a rticles
一onger than posterior, and with sim ple sp卜
nulesn earanterior m argin. CirrusIIIwith an-
te rior T a m uSO ne articlelo nge rtha nposterio r;
distalsutu re ofr ami withshorts etae,spln ules
a nd■c o niqal de nti9le s(≡ c o nic al te eth of
He nry 血d McLa ushlin(19 75)that are n ot
tru ete eth)on o uter･
'
fa c e n e a r a n(e rjo r m argins
(Fig. 2F);withtuftofsho rts etae o ndistala n-
gles ofpo sterior m a rgi ns Ofr a mi a nd with
ere ct ho oks (= ere ct te eth of He n ry and
M ch ughlin(Ⅰ97 5)thatar e-n ot tru ete eth)be-
lo w post_e r odistal a ngles; with pin n ate a nd
pectin ate s eta e o nthein n erfa ce n e arposte
-
rio r m argln S. Cirri IVa nd Vwith n u m ero us
s m allco nic de nticles a[ a nterior m argJ nS Of
pr o xim al a rticles. Cirri IV- V I with ere ct
ho oksbelo wpo sterio r angles of distalarticles
ofra mi(Fig. 2G). Cirru sV Iwith 4or5pairs
ofs etae o n a nterio rinte r m ediate articles. Pe -
nis(Fig. 2 H)lightyellowish tu mingbro w n
atbase, shortertha ncirru sVI･, clothed with
s everal触 e s etaefro mtw o-thirdofitsle ngth
to distolateraledge;tw o s ubapic als etaepres
-
e叫 O nbasido rs alpoint.
Rem aT･ks. - T he O kinawa specim ens e x a m
-
in ed in this study(Figs. I, 2)agre e,in ge n-
e r aいviththe hardparts a nd appe ndagesde-
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TableI. Co mpariso n ofso m emo rphologlC a)char acteristics a m o ngC ertain repr esentative sortheBaLa rluS a mPhL
.
trite
c o mple x. BaLa n u spateLLfo rmt
'
∫fr o mSuratT ha ni.T haila nd(Puspas ari el a)り 200);B･ reticu)atu sfrom Gushika w a.
O kin a w a,JaparL;B. va rL
'
egatLLSFrom Pak Nakho.n,P ha n a ngBay,T haila nd(Puspasari, unplubJished data).
C hrae tcTS aI =JJljt
'
LmSEllJ]J B･ IJLq(lElll(/IcIIS D. relic-1k./I(J b. yLlrl(S(,IIIJ
A. S hell
tra n sv e r･s a]slnpcs
shc ath
parjetaltubes
s ubsidiarytubes
r adii
B. S(: utum
addu cto r r;age
C. TcrBu m
spu rfu rrow
deprc ss or m us cle
crcSt
basalm argin of
carinalside
D. Mo uthparts
】abrum
ql a XillaI
E. Cirru sIIl
a nterio rm argln
e re c(ho oks on
po ste rodistala ngle s
･ofa rticle s
F. CirrusI V
er cctho oks o n
poster odistala ngle s
ofa rtie)c s
G .Seta e
H. Penis
basidorsalpoJnt
absc nL
s olid
abse nt tra n sv ers e
S epia
absent
transparietal
absent
clo se
m oderately
pTOmincnt
straight
simpledc ntic ulate
witho utn otch
withc o nical
de nticle s
pres e nt
absent
s olid
s olid in upperhalf,
withtr an sverse sep【a
inlo w e rh;lf
abs ent
tra nsparietaJ
lo ng
Op¢n
m ode mteJy
pr o min e nt
straight
simplede ntic ulatc
withr10tCh
withc o nic al
denticJes
pres e nt
pres ent pres ent
witho lltC O mPIe x witho utc o mplex
seta e seta t
Pr ese nt
s olid
withtra ns v erse
S epia
abse nt
(ra nspa rietaI
short
clos e
m odern(cly
pr omin eT)(
straight
simplede ntic ulatc
withn o(ch
withc o nical
dcnticle s
Pres e nt
present
y esic ula r
withtra n sv ers e
S ePta
abs erlt
tra nsparicLaI
m oderatelylo ng
clo s e
m oderaLtC)y
pro minent
S traight
simp)cde ntic ulatc
withotl,(notch
wi(h6utc o nic al
de nticle s
abs e nt
absen( abs c nt
witho u(co mpkx
S e(a e
with 2apicalseta e n akedor with : n akedo r with
2apic aJscta e 2apicals cta c
withotJtCOmPlex
sctae
with 2apicals eta c
s c ribed byRe n(1 989)exceptforthetergu m
a nd Rrst m axilla. T hetergum oftheOkin a w a
spe cim e n shasfo u rto 丘v e crestsforthelat-
e r aldepress or m u s cle, wher easRe n
'
s speci-
m e n sdo n othave a ny crest . We hav edis-
c o u ntedthepossibilitythat thisis dueto size
(age)be cause. c
.
r ests arepres e nte v e ninyo u ng
stage s ofspeciesin the B･ a mphi[rite c o m
-
ple x. T he むst m a xila has eights m allspin es
betw ee nthe m ajo rupperPall Ofspin es a nd
slnglelo w er spin e, Wher e as Re n
'
s specim en s
ha v e16'inter m ediate spi n es.
DIS C USSIO N A N DCo C L USIO N
Ne w m a n(19 82) n otedthatin ge n eralthe
barn acles withinthe Bala n u s a mphz
'
tri(e c o m-
ple xhav e a relativ ely s m allshellwithsm ooth
or w eakly ribbed w alls, w e akly developed
s c uta, a nd c o m m o nlyinhabits Shallow orin -
te rtidal bra ckish e n vir o n m e nts . Puspas ari et
aL.(2 00 1)and Pu spasari(20 01)s u m m arized
s e v eral diagn ostic characteristicsofthe B.
a mphitT
･ite c o mp】e x
'including the stru cture s
betw e e nthe she ath andin n erlamin/a, pari-
etaltubes
,
a nd ar m athre ofthe~thora c op ds.
T hes e m orphologlC alcharacteristics are co m-
m o n with those of B. zhujt
'
a nge nsL
-
s, e x c ept
forthe pres e nc e of a r o w ofpits o nthe ex-
te r n als urfa ce ofthe s c ut m a ndthe abs e n c e
ofa n ad du ctor ridge o nthe stutu m.
T he char acteristic s olidsheath
,
la ckofs ub-
sidiarytubes,shape oftergu m, a nd ar m atur e
ofcirri Illa nd I Vof B. zhujz
-
a nge n sis sho w
a clos e relatio nship with B. var l egatL15Dar-
win
,
1854
,
B. r e(icuLatus Utin omi(1967), a nd
B･ (haila ndic u sPu spasah e(al.(2001)ofthe
B･ a 7 nPhL
'
trL
l
t e com ple x. Bala n u∫ヱhujia ngin -
sis also differsfro mB. v a T･Z ega(usbythe char
-
a cteristics ofthe shell, cirri IIIa nd I V, a nd
fr o mB･ r e tic ulatu 5bys e v eralchara cte ristic s
ofthe shella nd かst m a xilJa(Table 1).
BaLa TuLS ZhujL
'
a nge n5ls resemble sB. thai
-
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La ndic usin shel str uctur e, tergu m,labr u m,
prese n c e of ere cthooks o n
cirri IIIa nd IV･
a ndbasidorsム】point ofpe nis ･ Ho we v e r;itis
distinctfro mB, thaiLandic usinla ckipgtra ns-
v色rse s epiainthelo ngitudin altube s a nd a n otch
in the6rst m a xilla(Pu spasチrietal･ 2001)
･
M ost ofthe chara cteristlCS Of B. zhujian -
ge n sl
･
s a r e shared with the thre e abo v e m e n-
tion ed m e mbe rs ofthea. a mphitTite c o mple x･
Ther efo re, m o rphologlC al e vide nce s uggests
thatB. zhujia nge n sisis m ost clo sely allied
to B. v an egatus, B･ re(z
L
c u)atu s･ a nd B:thai-
la ndic us.
T he solidsheath,la ck ofs ubsidiary tubes,
tergu m, a nd ar m ature of cirri llla ndI Vof
B. zhujL
'
angc n sis show a clos e r es e mbla n c e
withB･ trz
･
go n u 5 C O mPlex ･ Ho w e v.
er,the s c u-
tu m of B･ tn
･
g 叩 uShas upto six ro w s ofrela
-
ly s m allpits,
L
?
a nd they are eithercir
'
c ular
,
where asin B. zhujia nge n sis there
sl ngle ro w, andthey arelarge, r e ct
-
a ngular, and o c c岬y O n e
-third or
･
m o r ethe
width ofthe plated I
we c a n点nd n o refere n c eto thefu n ctio n al
slgni鮎 a n c e ofthe pitsthatdev elopo nthe e x
-
te r n als u rfac e ofthe sc utu m ofthis and s e v-
e r al other spe由 sI Su ch asB･ trz
'
go n u 5･ Fu n-
da m e ntally the cakare o u s sc utain bala nids
ar e opaqu e, altho 喝hs o m e, whe n cle a n ed a nd
im m ersedin w ater;are o nly slightly tra ms)u
-
c e nt･ Itis apparent thatthe
'■
s c uta are slgni丘
-
c a ntly thin n er Wher ethes epits pc c
t)r a nd
,
c a ndled,lightis m o re re ad-
thro ughthe plate whe rethe
the sc uta.
ily tra n s mitted
pits oc cur･ In bala nids the ability to detect
cha ngesirl ightinte nsityis w ell kn ow n a nd
c o mm only.refe rr ed to asthe shado
w r efle x
which 短 m6diated by the m edial a nd pair ed
later al d e･clli
:
o rp'hotore c epto rs, whith■ha v e
n oim agefo - lLngC apability･ Th
elateralpho-
tor e c epto rs<a.r
'6lo c ated be n e ath a nd n e arthe
bas礼l m arg∫n s Ofthe sc uta･ By virtu e oftheir
po sitio nits e e nls reas on able to hypothesiz e
thatthes epits a rethinly pa n ed windo w sfo r
detectlng Cha nge sin lightinte n sity the reby
obviatingthe n e edto open the apertu re･
Ge ogr aphic al Distributio n
Bala n u szhujia nge n sz
'
sis kn o w nfro mOkト
n a w alsla nd as wellasthety pelo c a)itybo r-
deringtheSo uthChinaSe a(又e n, 1989)･
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Ge n etic r elation ship am ongJapa n ese sentin elc r abs
(De c apoda:Ocypodida e:gen us Ma cIVPhthalm u s)
ToruHoriia,Ju n Kitaura
b
, KeijiW adac, Mutsu miNishidaa･*
8
Depa rtm entofMa n
.
n eSct
'
e n ces
,
Facul&ofScz
'
ence, Uniu ersLb,oftheRyu砂u s, OkiTl aWa,Japan
b
Depa rtm e ntofNaLu rala nd En uiro n fn C ntal Scien c e･ 伽 du ateSchoolofHu m anCu[tu nc. Na naWo m e n･sUn t
･
ue吻, NO 和,
Jqpan
c
Depa,lm e nEOfBiologicalScien ce, Fa culo,ofScien c e, Nara Wo m en･sUniuers軸 Na ra,Japa n
Re c eiv¢d 1 8 De c e mbe r2 000;r e ceiv ed in re vised form 23April 2001;ac cepted 25 April 2001
A bstra ct
Se ve nspecies(eightpopulatio ns)ofsentinelcrabs(gen usMa c,vphthalmus)fro mtheJapa n co ast and Ucauocan s and
Oq pode cera tophthaZm a, w er e e x amin ed electrophoretical1y forgen etic variatio nsin 13 e n野m atic a nd one n on -
e n zym aticprotein c o mprising17loci･ M ostspecies w er ehighlydiffere ntiatedfro m each other(Nei'sgen eticdistan ce,
0･29-1･63)･ Thele astgen etic distan ce wasfoundbetw e enM ･japonicus a nd M. ban lai,the甚en eticdistin ctive nes s.ofthe
tw otaxabeingsupported bythre ediverge ntlociwithn o co m m o n a1ele･ Thege netic relatio nships am o ng Ma crophthal-
m us speciesdiffered gre atlyfro mthoseinferredfro m m orphologlCalfeatures, witha U P GM Atree suggestirlgthatthe
sub-gen usMacrophthalm us ISPOlyphyletic･ ㊨ 2001 EIs evierSci8 nC ellnc. Alrights rese rv ed.
Kqw o′血 A lloq m e; Cru sta ce a; Ma crophthaLm u s; Ma cTDPhthalmus
'
ba n zai; Mq crophthaLm u s)apo nz
･
c u s; Ocypodidcrabs; Phyloge ny;
Tax o n o my
1. Introdu ctio n
se ntin ei cr abs (gen us Ma c7VPhthalm u s La -
tr eille, 1829)inhabit s ubtidal a nd tidal 丑ats of
v ario u s s ubstrata
,
s u ch as m ud, s a nd, r o ck, de ad
co ralr e efa nds e agrass,in the te mpe rateto tropト
G al Indo- We stPacific reg10 n･ The ge n u s cu rre ntly
in cludes41exta ntspecies(Barn es, 1977;Serとn e,
* co r re spo nding autho r･ Pre s ent addr ess:Departm e nt of
M arin e Bio scien c e, Oc e anRes e arch In stitute, Univ ersity of
Tokyo, I-15･1 M ina midai, Naka n o, Tokyo 164
-8639, Japa n･
TeJ.: +81･3-535l-6329;fax: +81-3-5351-6579.
E- m ailad dlle SS: m nishida@ori･u-tokyo .a c.jp(M . Nishida).
1981;W ada and Sak ai, 1 989;Takeda a nd Ko mai,
1991;Holthuis, 1995;Po upin, 1997)a nd is clasi一
触d into s ev en s ubge n era(He mipZa x, Ma cro-
phthalm u s, Ma re otis, Mops o c a rcin us, Para -
m w e o血
,
Tas m a n oplax and Tlenitu s)(Bar n es,1967;
Ko m ai et al･
,
1995)･ The ta xo n o my of Ma cIVPh-
thalm
'
u s w a s s ubtantially clariBed by a s eries of
studiesby Ba m es(1967, 1971, 973, 1977), but
thephyloge n etic relatio nshiphas n otsofarbee n
e x a min ed.
Japa n is repr esented by 18 Ma crophEhalm us
species(Sakai, 1976; Takeda, 1981; W ada a nq
Sakai
,
1989; Takeda a nd Ko m ai, 1 91; Ko s uge
a nd Wada
,
192; Kita ur a nd W ada, 1999). T he
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m ost c o荘I m OII Ofthes e, M . japo nic us, fo r which
tw ofo r琴S differing ln m ale w a vlng display a nd
s o m e m o rphologlC al traits hav ebe e nde scribed
(W ada, 1978), w as s ubs equently con sidered toin-
clude a s e c o ndspecies, described as M . ba n z ai by
Wada a ndSakai(1 989). Ne v ertheless, dis crimin a-
tio n ofthe tw o species a m o ng )u v e nile spe cim e n s
o n the basis of e xter n al m o rphologyre m ain ed
difac ult, c o mplic ated by the c o n鮎 m atio n of in-
c o mplete po sト m ating reprodu ctiv e is olatio n
betw e e nthe m(W ada, 1989). T he pr es e nt study
in v estigated the gen etic r elatio nships of s ev e n
c o m m o nJapa n ese c o astal spe cies of Ma cro-
phthalTlu LS,including M ･japo nicu s and M･ ba n zai,
utilizing allozym e an alysis, a u s efu lto ol fo r ex-
a m l m ngthe degr e e ofge n eticdiv erge n c ebetw e e n
ap pa re ntly re c e ntly
-div erged species･
2. M aterials and m ethods
2.I. Sa mplesa nd electrophoresi
■ Sev e n species of Ma crophthalm us a nd tw o
spe cies ofthe s ub
-fa milyOcypodin a e as co mpar a-
tive m aterials, u s ed in this study a relisted in
Table 1
,
togethe rwith c olle ctio ndata a nd nu m -
ber of indivi du als ex amin ed(see Fig. 1). T he
spe cim e n s w ere c o
l
lle ctedbydigglngin the sub-
str ate with a tro w el. A lls a mples w er etr a n sported
to thelabo rato ry aliv e o rfro z e nwith drylee a nd
sto r ed at - 80oC. Fr o ze n m u scle fr o mthe ambu -
1atory legs plus the visc er a of e a ch individu al
w er e us ed fo r starch.gel ele ctrophor esi ･ In the
c as e of M. boteltobago e,the e ntir ebody wa s used
for ele ctr ophor e si be ca us e of their s mal siz e･
T he 17 enzym e syste m sin v estigated, follo w lng
s cre e n ingfo r40e n zym es a nd buffe r system sused,
a r e sho w nin Table 2. T he staining pro c edu resfor
speciBc e nzym es w er e similar.to◆tho se of Sha w
a nd Pr as ad(1970), Ayala et al.(1972)and Ha rris
a ndHopkin s o n(1976). A leles ate achloc u s w er e
designated bylettersin alphabetical o rde r, starト
1ng with the allele enc oding the m ost a n odally
m igr ating lS O野 m e.
2.2. D ata a n alysis
Fro mindivi du al gen oty pes, allele frequ en cies
w er edete r min ed for allspe cies, andthe unbiased
genetic dista n c e(D) and ide ntity(I) calc ulated
Tabk l
List ofspe cie s studied, with c ollectio nloc ations a nd n ll mbe r ofindividuals e x amin ed(s eeFig･ 1)
Spe cies Lec ality No･ of A bbre viatio n s
indivi du als
Sub-fami ly
肋 crop坤 almin a e
Ge nu s Ma c rophtholm us
Sub-ge n u sMa cr10Phthalm LLS
M. (M .)abbreul
-
atu s
M .(M.)cbn L'eX u S
M (M.)milLott
'
Sub･ge n u sMa re oぬ
M .(M.)japonic as
M .(M.)baT7Z ai
M. (M.)balM i
M .(M .)dePnitu s
Sub-ge n u sPaTt7 m a reOtis
M (P.)bote[EObago e
Sub-fami ly Ocypodin a e
Ge nusOq pode
O. c erotophEhalmム
Gen usUca
U. uo c a n s
(1)W aka u ra, W akaya m aPr ef.
(2)Ur au chi R iv e r,Irio m oteIs. , O kin a w aPr ef.
(3)Nobar az aki,Irio m ot¢Is. , Okin a w aPr ef.
(4)ShirAha m a, W akayar n aPr ef.
(4)Shir aha m a, Wakaya m aPr ef.
(5)O bu ra, O kin a w als. , O kin a w aPref.
(6)M iya raR iv er,Ishigaki ls. , O kin a w aPr ef.
(7)Ho rika w a, O kin aw als. , O kin a w aPref.
(8)U5idom a ri, Okin a w als. , O kin aw aPr ef.
(9)Sen agajim a, O kin a w als. , O kin aw aPr ef･
24
14
22
18
24
M JA P
M B A N I
M B A N 芝
M D E F
M l】O T
O C E R
U V O C
藍
覇L
n
j
/
T･ Ho]i eta[･/Co mpaT･atL
'
L,eBL
'
o che mistヴa nd P/zyslo]ogyPa rtB 130(200))75- 82
12ぎ 130' 135
●
E
Fig･1･ Collectinglocatio n s(1- 9)fo rthe spe cie s studied･ Locatio n n a m es a ndsa mple siz esarepr o vided iT)Table1.
fo rthe palrwis e c o mbin atio n s of al species ac-
co rdingto Nei(1978)･ A de ndrogra甲based o n
genetic dista n c e w as c o n stru cted u slng the u n-
w eighted pair gr o up m ethod with arithm etic
m ea n s(U P GMA)ofSne ath and Sokal(1973).
3. Results
O fthe 1 7 lo ci e x a min ed, o n e(D in-2) w as
m o n o m orphic a m o ng Ma crophthalm us spe cies,
a nd the re㌣ainderpolym o rphic(Table 3)･ But
within spe cie s, Six lo ci(Aat-1, D in -1, Gpi, Idh,
M dha nd Pgm) w er epolym o rphic a nd the r e-
m ainder m o n o m o rphic･ The perc e ntage ofpoly-
m o rphic lo ci r anged fro m 5.8 8to 17.76, with a n
a v erage heter ozy gosity of 0.0 04
- 0.051. Nei's u nbi-
a s ed gen etic dista n c e v alu es(Nei, 1978) a甲O ng
the se v e nMa cTVPhihalm u s species and tw o o cy-
podin e species, calculated from the allele fr e-
qu e n cies ofthe1 7 lo ci, a r eglV e nin Table 4. The
palrwise gen etic dista n c9 Valu es a m o ng the
Ma crophthalm us spe cies ra nged fro m 0.29(be-
tw e en M . japo nic us a nd M. ba n zai)to 0.84(be-
tw e e nM . abbTleL,iatus and M. c o n u α u s), indicat-
1 ng that allspe cies w ers ubsta ntially div erged
fro m o n e another.
77
Betw e en M . japo nic us a nd M. ba n zai, no co m･
m on alle e w asdetected at thre e o ut of17 lo ci.
T he tw o spe cies shar ed co m m o n alleles at the
re m alnlng14 lo ci, for12 of which ide nticalallelss
w ere丘Ⅹedin the tw o, wher e as alleles at the .tw o
other lo ci(Gpi, Idh) sho w ed highly diterge nt
frequ e n cies･ T he genetic dista n c e. betw e e nthe
sp9cies(0･29)w as the s mal lest v alu e.a m o ng the
palrwis edistan cesdete rmin ed.
T he m e ange n etic dista n ce v alu e s am ohgthree
spe cies ofthe subge n u sMal
･
e Otis a nd thre e of
subge n us Ma crophthalm u s w er e0.35and 0.66,
r e spectiv ely･ The
-
m e a nintersubge n eric D valu es
w ereO･54 betw e en Ma cTOPhthalm u s a nd Mareotis,
0.68 betw e enM w eotis a nd Pw a m w e otis and0.67
betw ee nMacl･OPhthalm us a nd PaTla m a re Otis. M .
boteltobagoe, in cluded in the s ubge n u sP m -
m w e otis
,
w a s ge netically highly differ entiated
fro motherMa cl･Ophthalm u s species･ Six div e rge nt
lo ci with n o co m mo n alleles w ere obs erv ed
betw e e nM･ boteltobago e a nd other Ma crophthal
-
m u s species, withge n etic distan cesbetw ee nthe m
r a ngingfro rn0.61to 0.76.
The ge n etic relatio n ships a mong the sev en
Ma cTVPhthalm u s species ex a min ed is pr ese nted in
Fi苦一 2･ This tree do es n ot r e鮎 ct the pr es e nt
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Table 2
En zymes a nd lo cie x amin ed, aridtissu e a nd buffe r syste m s u sed fo r ele ctropho r esi
E 喝 m e(abbr eviation, E Cn umber) Lo c u s Tissu e Buffer syste m
a
Aldo)as e(A L D,4.1.2.13)
Aspartate amin otr a n sfc rase(AA T,216･1･1)
D iapl1 0 raS e(D IA,1.6.2.2)
Este r as e(E S T,3.1.1.1)
G lu cose-6-pho sphateis o m e ras e(G PI,5･3･1･9)
G lyc e r&ldehyde
-3-phosphatedehydroge n as e
(G P D H,1.2.1.12)
Glyc er ol-3-pho sphatedehydr oge n a s e(G 3 P D H,
1.1.1.8)
He xokin as e(HK,2.7.1.1)
Is o c)
r
lr afe dehydroge n a s e(ID H,1.1･1t42)
Malate dehydr oge n ase(M D H-2,1.1.I.3 7)
Peptidas e(P E P(Lv),3.4.l l)
P ho sphoglu com uta s e(P G M,5.4.2･2)
Gel)eralprotein(G P)
T
J
2
T
J
2
っ
J
)
l
-
1
t
此
加
地
伽
加
加
励
御
Gpdh
G 3pdh
H k
ldh
Mdh
Pep(Lu)
Pgm
Gp
Mu s cle
Mu s cle
Mu s cle
V is c er a
V is c er a
Mu s e)e
V is ce r a
Mu se)e
Mu s cle
Mu s cle
MlユS Cle
Mu s cle
Mus cle
Vis ce r a
Mu s cle
Mu s cle
T C 7.0
C A P M, C A P M 7.0
C A P M, C A P M 7.0
T E E, Li o n
T B E, Li o n
T B E, Lio n
でC E, C A ㌣M
T C8.0, Li OI†
T C7.0, T C B
C A P M 7.0,T C7.0
T E E
T C8.0
T C7.0, C A PM7.0
T C8.0
C A pM,TC 7.0,でC E
a
A b bn uiatio n s:T C 7.0: T ris-citric a cid, pH 7.0(Shaw a nd Pra s ad, 1970); T C8.0: Tris- citric a cid, pH 8.0(Sha w and Pra sad, 1970);
C A P M: Citric a cid- amin opr opyl m o叩holine,pH 6･1(Clayto n a nd Tretiak, 1972);■C A P M 7･0: Citric a cid- amin oprop ylm orpholin e, pH
7.0(Clayto n a nd Tr etiak, 1972);T B E:Tris-borate-E D T A,pH 8･7(Boye r etal･ ,1963);Li O H: Li th iu mhydr o xid'e,pH 8･1/8･5(Sela nde r
etal. , 1971);T C E: Tris-citric a cid･E D T A,pH 7.0(Ayala et al. ,1972).
s ubge n eri9 Glassificatio n･ The allozym edata s ug
-
gests tw odistinctline agesinthe gen u sMa croph
-
thalhus
!
with species of subge n u苧 Ma crophthaZ-
m畠壷 紺Ii噂into both, m akingthis subge n u spoly-
phyletic.
4.73麺ctlS Sjo n
4.1.,Ge n etic uaTiabilio) n sentin elcrab species ,
T he expe･cte,d av er age heter ozy gosityin the
pr es e nt studyr a nged fr o mO･004to O･051(Table
3),lo w valu e s c o mpar edwiththatgiv e nforin v er-
tebratesge n er al(0.15)byPo w ell(1975),butsi mi-
lar to thos e of other o cypodidcr abs (e･g･ ,
0.038- 0.045 in Ma crophihalm u shirllies(Sin a nd
Jo n es
,
1983), 0.012 in Og pode quadrata andO･046
in Ocypode o ccidentalis(Nels o n and Hedge co ck,
1980), 0- 0.l l in M alaysia n負d dler crabs of Uca
(Su za w a et al. , 1 993). Lew ge n etic v ariabilityin
de capodcru sta c e ahs ha sals obe e n r epo rted(e･g･
Go o ch, 197; Tu rn e r a nd Lye rla, 1980; Hedge-
c o ck et al. , 1982). The e arly suggestio nby Go o ch
(1977)that thisis a clla ra Cteristic ofde capodsis
fu rther s up po rted by the pr es ent r esults･ So m e
studieshav e suggested that the lo wge n etic v ari-
ability in cru sta ce a n speciesin fa ct r ene cts lo w
r ates of m utatio n o rintr a cistro nic r e co mbin atio n
(Ne m eth a nd Tr a cey, 1979) and their m obilty
(H edge co ck et al., 1982).
4･2･ Gen etic relatio n shlbsbetw ee nM･japo nic us a nd
M. ba n zai
ln the pr es ent study, Nei
'
s m e a s u r e ofgen etic
ide ntitybetw e e nM ･ japo7u
'
c u s a nd M･ ba n zaiw as
O･75
, QO rre SPO nding to age n etic distan ce of O･29･
Hedge co ck et al･ (1982) e stablished the m e
.
a n
ge n eticidentityfor c o ngen e ric cr u stac e a n spe cies
as0.59士0.17,follo w lng40c o mparis o n sbetw e e n
v ario u scru sta c e an spe cies. T he gen eticide ntity
v alu ebetw ee n M . japo nic u s and M. ba nzaiis
so m ewhathigher butsi milarto the ave rage v alue
betw e en de c apod cr ustac e a n spe cies･ Notwith
-
sta ndingthe relativ elyhighe r v alu e ofthe ge n etic
identity, o nthe basis ofthe obs e nJatio n ofthre e
dive rge nt lo ci with n o co m m o nal le e betw e e n
the m
,
M .japo nic us a nd M. ba n z aiar e c o n sider ed
to be ge n etic ally･distinct, but re c e ntlydiv erge nt,
spe cies.
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Table3
A lle]efreque n cies, expres ed a sperce ntages, at17ge n eticlo ci in s ev e n spec)
'
es of Ma cr ophthal min a e andtwo spe cie s of Ocypodin a e
Lo c us Auele Species examined a nd allelefr equ e n cy
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Locu s A lle e Species e x amin edandauelefreq
u e n cy
MA B B M C O N
α
,
β
c
.
〟
ど
f
J
3仏甲p.
α
l
ロ
c
'
d
ど
Gp
1.00
M M I L M JA P M B A N IM B A N 2 M D E F
i.000
1.000 1.000
1.000
1.000
(10) (10) (12) (9)
1.0 00 1.00 0
(1】) (8)
β 1.000
b
(16)
pe rc e ntage oflo ci 17･65
polymorphic
a
o.937 1.000 1.000
0.062
(8) (9) (8)
1.00
1.000 1.000 1.0 00
(16) (14) (15) (12)
5.88 17.65 5.88 11.7 6
Me a n n u mbe r of 1. 8 . 1･06 1･18 1･06
1･18
Av
a:iealg
e
e
sperlo c u s
.. 2, .. . 0. 3. 0. ., 0･046
hete ro野gO 告ity
把 呼e Cted)
(8) (1 0)
1.0 00
1.000
(7) (8)
M B O T O C E R U VO C
1.000
1.000
1.000
(8)
0.200
0.800
(6) (8)
1.000 1.000
(10) (8) (8)
1.00 1.0 00 1.000 1.000
1,000
(ll) (13)
ll.76 5.88
1.24 1.06
0.0 51 0.007
(13) (1 0) (12)
5.88 1 1.76 5.8 8
1･06
.
1･12 1･0 6
0.019 0.035 0.0 12
a
p - crite r.ionぎo rpolymorphis mbelo wO･99 fo r m ajo rallele fr equ e n cy･
se eTable 1 fo r ab br eviatio n sofspe cies･ Nu mber ofindividu als e x amin
edsho w nin par enthes e s･
Tablc 4
Ne舌i(韮978)u nbiasedge n eticdistan ce s(belo wdiago nal)andge n eticide ntitie s(abov ediago n al)a m o ngs e
v e n spe cie s of Mac rophthalmi
-
nae･a ndtw o 甲e Cies of O甲pOdin a e
Subg6 nI
Pw a m a e otis
M B O T
O C E R U V O C
_ _ _ 一■ ■ ■■ ■■ - - - ■■ l･■ ■ -
0.409 0.37 6
0.197 0.5 25
0.4 63 0.420
0.263 0.524
0.289 0.32 9
0.303 0.3 21
0.260 0.4 65
0.322 0.4 12
0.318
1.144
Subge n･ Ma crophLhaL7n u S
M A B B M C O N M M I L
■■■- ■■■■- - - ■■- - - - - ■- ■■■- ■■■ - ■■- ■■■■- -
■■■
-
- - - - - - - - - - - - - ■■■ ●■■■■■■■■ ■■■■■■ ~ ll l~ l~ ■
0.432 0.4 86MA B B
Subge n･ Ma re otis
M J A P M B A N 1 MB A N 2 M D E F
0.43 4 0.5 42
0.645 0.534
0.602 0.469
0.645 0.481
0.694 0.5 04
0.686 0.5 12
M C O N 0.840
M M IL 0.721
M J A P 0.698
M BA N I 0.5 88
MB ÅN 2 0.559
MD E F 0.834
M B O T 0.612
0 C E R 0.8,9
4
U V O C 0.979
0.652
0.428
0.439 0.620
o.498 0.556 '0.572
o.645 0.689 0.682
o.53 8 0.59 7 0.613
0.75 2 0.74 6
o.373 ().5 16 0.285
o.3 83 0,489 0.293 0･00
1.000
o A 39, 0.508 0.439 0･365 0･376 0･537
o.628 0.75 6 0.732 0.686 0･669 0･622
1.626 0.769 1.335 1･24 1 1･193 11349 11 34
o.644 0.869 0.64 6 1･ 13 1･13 7 0･7 66 0
･887
se eTable 1 fo rthe abbre viation sfo r spe cie s･
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Oc>pode ceTlatOPhthalma
Uca v ocqT7S
(Ma crophLho]m us)milLoLi 納
(Ma crophthGLm us)con v a us
(Ma reoLl
'
s)japo niczJS
(Ma r eotis)ba nz az' (Shir aha m a)
(Ma re olis)ba hz ai(Okin a w a)
(Ma c rophtha]m us)abbreviatu s
(Pa ra m are oL1
'
s)boEeZtobago,p
81
0.6 0.4 0.2 0
Ge n eticdistan ce
Fig･ 2. U P O M A derldrogr a m ofs ev en species of Japa n ese sen tinelcrabs and two ocypodin espe ciesbas ed o nNei
'
s ge n e:tic di革ta n C e･
Species ofthe ge nus MacrophthaZm u s a r e rep es ented bysub-gen eric a nd?p6G泊c nam e s.
4.3･ Phylogen eticimplic atio n s
T he gen etic relatio n ships a m o ngthe subgen er a
ofgen u sMacl
･
OPhthalm u s(Fig. 2)differ edgre atly
fro mtheir relatio nshipsinferr ed fro m m orpholog
-
ic al fe atur es. The de ndr ogra m co mpris ed tw o
m ain gro ups, o n ein cluding a spe cies ofthe sub-
ge n u sPa ra m al
･
e Otis plu s M ･ abbfleUiatu s of the
s ubge n u sM a crophthalm us a nd the other Sub-
ge n u sM are otis plu s M . co ne)e Xu Sand M. milloti,
both ofthe s ubge n u sM a cl
･OPhthalm us.
■T he 鮎d-
1 ng that the s ubge n u sMa cllOPhthalm usis appar-
e ntlypolyphyletic s ugge ststhats o m e m orpbologl-
c al fe atu r es u s ed to char acteriz ethat subge n us,
s u ch as eplStO m e Shape and ratio of car apac e
width to le ngth, do n ot r細 e ct a phylogen etic
r elatio n ship, buthav ein fa ct r esulted fro m co m-
ple x ev olutio nary pro ce ss es? s u ch as c o n v erge n c e
or par allelis m･ In co ntr ast, the spe cies of the
s ubge n us Ma re otis for m ed a clu ster, s uggesting
the s ubge n u sis m o n ophyletic(Fig･ 2)･ Ho w ev er,
this studyin cluded o nly s ev e n of 41species of
ge n u sMa c rophthalm us, r epres e nting thr e e ofthe
s e v e n subge n e ra･ Further studies, in cluding
a br o ad r epres entatio n of alls ubge n er a of
Ma crophthalm u s, ar e n e ed dto clarifythe o v er all
phyloge n e･tic relatio n ships ofthe Ma cl
･
OPhthalm us
species.
Ackn 脚)edge m e nts
W e tha nk Y. Sa w ashi
,
M . Toda a nd H, M o rita
fo rtheir helpin thelabo r atory, a也dH. M oT圭tafor
her gen ero ushelp ln an alyzing data. We als o
tha nk A･ Hardy, C.D . Schubart and twp a n o ny･
m o us r efer e esfo rtheir 甲g geStion s,
7
′COrrectio n s
and co m m e nts that cle arly hav e Imp/r9由
･d the
▼′
m an u s cript･ T his w o rk w as s uppo rted in partby a
gr a ntfro mthe In a m ori Fo u ndatio nto K.W .
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